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The Modern Glass Factory 


By W. S. 


Glass making is one of the oldest industries of which we 
have record, and yet our modern glass factory, with its 
enormous output, is a thing of comparatively recent develop- 
ment, its greatest advancement being coincident with the ad- 
vent of natural gas as a universal fuel in the latter part of 
the nineteenth century. 

Up to that time the modest demand for tableware, bottles, 
packing jars and sundry articles was supplied by factories 
wherein nearly all the operations were manual, production 
being both slow and costly. Today by far the larger part 
of our tonnage is produced in machine plants, but it is never- 
theless true that high-grade articles, such as fine tableware, 
electric shades, scientific goods and novelties are produced 
mostly by hand work, aggregating a moderate tonnage, vy‘ 
running high in value. It is safe to say that certain articles 
of hand production will always be in demand, yet each 
year brings new encroachments by machine-made products, 
the ever-widening field of which will some day, no doubt, 
include everything except the most intricate designs and 
luxuries. As the great expansion of the industry during 
the last thirty-five years was, to a considerable extent, due 
to the abundant supply of natural gas, it is but natural to 
find the largest and most modern plants in the gas belts—or 
in some cases what were once gas-producing territories. 


Factory Locations 


During the period when natural gas could be had at five 
cents, or less, the general impression prevailed that all new 
plants should be located in a gas belt, preferably with good 
transportation facilities and not too remote from the natural 
markets, and this was sound reasoning. There was also 
quite prevalent the thought that nature’s storehouse was in- 
exhaustible, and that when one locality showed signs of di- 
minished supply the existing plants could be partly scrapped 
and partly removed to another locality. This idea involved 
the construction of buildings and equipment at the minimum 
cost, with little regard for future plant extensions, so that. 
in many cases where such locations have been made per- 
manent, the cheaply constructed buildings have, after fifteen 
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or more years of service, either received extensive and costly 
repairs or complete replacement. Extensions to these plants 
were not usually what they ought to have been, but were 
what they had to be, and as a result we see plant after plant 
each of which resembles a collection of small plants rather 
than a large, well-designed one. 

The gas belts in active production have not yet lost their 
lure to the optimistic factory builder and are today chosen 
as locations for a good part of the new plants either con- 
templated or under construction. It is highly probable, in 
fact almost certain, that within the next few years the price 
of natural gas will advance at the steady rate which now 
holds, and that the price of coal will decline during the same 
peried, so that in the matter of fuel there will be no choice— 
coal it must and will be. Fortunately the workable coal 
measures are widely distributed and the supply adequate up 
to the fifteenth generation from now, so that future glass 
plant builders may have a wide choice in locations. 

The ideal location would call for a slightly rolling sur- 
face near a river or creek on an ample plot of ground which 
could be skirted on two sides by railroad sidings, such loca- 
tion being preferably on the outskirts of a town or city and 
in territory supplied with high-tension electric power and 
water service. 

Labor PropLeEM—As the labor question in the glass in- 
dustry, as well as in others, is always of great moment, the 
first ccnsideration should be given to the question of housing 
the employees. As a rule they should be quartered within a 
radius of a half mile from the plant, the nearer the better. 
Where small, moderate-priced houses are not available near 
a favorable plant location, it is good business either to build 
such houses and to sell or rent them to employees, or to con- 
tract with outside parties for their construction on the basis 
of a lease or guaranteed rentals for a term of years. 

In promoting the welfare of their employees, many of the 
large companies have found it expedient to order flour, po- 
tatoes, apples, sugar and provisions in general in carload 
lots from time to time, selling these at cost to employees 
only, and the plan may be further developed, where con- 
ditions warrant, by establishing adequate commissaries on a 
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small profit basis. A restaurant or cafeteria near the plant 
is also desirable wherein unmarried men or those living at 
a considerable distance, including out-of-town construction 
men, may obtain lunch. 

Raw Matertats—There are naturally many sides to the 
question of selecting a factory location and the proximity to 
the necessary raw materials and freight rates geverning their 
shipment are only a little less important than the matter of 
fuel supply. 

Free Stres—Free factory site offerings in growing towns 
have been numerous and in some cases have been of advan- 
tage to both donors and recipients, but there are many in- 
stances where the requisites of good locations have been 
lacking and where the results have been disappointing to 
the stcckholders, as well as a deterrent to the business growth 
of the town. It is apparent that restricted shipping facili- 
ties, adverse freight-rate differentials and remote fuel and 
raw material supplies can in a few years easily offset any 
advantages derived frem free factory sites. 

PowER— Modern glass factories require a large amount of 
power and up to the time of the sharp advance in the cost 
of natural gas this power had been cheaply obtained by the 
general use of internal combustion engines. Under existing 
conditions it is very doubtful whether heavy expenditures 
for new equipment of this class are justified, and the enly 
solution of the problem is to either install steam power 
plants or to purchase electric power from large power-pro- 
ducing companies. Internal ccmbustion engines in small 
and medium sized units are almest as econcmical in the use 
of gas as are the large units, but this does not hold in the 
compariscn between large and small steam engines and tur- 
bines. Granting that this is true the location of new fac- 
tories in the future should be within the distributing terri- 
These 
territcries are fortunately by no means small and are ex- 
tending so rapidly that within a decade or two all of the 
principal manufacturing and mining sections will be cov- 
ered by them. 


tory of one of the large electric power companies. 


W \TER—Water consumpticn is also an item of ccnsider- 
able magnitude and when water is purchased from a munici- 
pal corporation or a public utility company the ccsts may 
run up to from $3,000 to $10,000 per year in a large plant. 
Location on the banks of an adequate stream of gcod water is 
therefore a very desirable feature and one or two years’ sav- 
ing in water bills may be sufficient to meet the expenses of 
installing a private pumping plant. Facilities for natural 
drainage should also receive careful consiceraticn in choos- 
ing a factory lecation. 


Factory Buildings 


In discussing the question of factory buildings and con- 
tents it will be understeod that special reference will be 
made to large plants preducing such articles as_ bottles, 
packing jars, tableware, etc., although many of the points 
brought up will have an equal bearing upon other branches 
of the industry. 

It is manifestly impessible to des'gn a general layout 
which could be closely followed in every particular, as cer- 
t in governing conditions must be considered, such as the 
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size, shape and topography of the factory site, location of 
railroad sidings, etc. Where a favorable location may be 
chosen comprising a level or slightly rolling surface between 
parallel sidings about 400 feet apart, the general layouts 
for level ground shown in plan and elevation in Figs. 1 and 
2 is a gocd one; and notable examples embracing this de- 
sign are to be found in some of the newer plants. The rout- 
ing of the raw materials and finished products is in one 
direction only, the lines of travel being distributed uniformly 
through the width of the building, avoiding congestion. This 
general layout also provides for unlimited factory extensicn 
wherein each furnace and its adjacent lehrs may be con-. 
sidered as a producing unit, the factory as a whole compris- 
ing a collection of these units, arranged in parallel. With 
ample spacing between the tank furnaces, there will be 
plenty of room for the lehrs, selecting and packing rooms, 
and the storage and shipping room, having a length abcut 
equal to that of the factery, including the selecting room, 
will be in most cases sufficient. 

Size oF BuILptnc—Fer a very large factory, with eight or 
mcre tank furnaces, it is not advisable that the furnsces be 
arranged in equal spacing in a single building and served 
frem central auxiliary and prcducer plants, as in this case 
the piping systems, especially in connection with the fans 
and het gas preducers, would be undesirably large and long. 
and the distributicn of the large tonnage of mixed batch to 
the furnaces would be difficult to handle. In a plant where 
there are, say, six or eight tank furnaces they should be 
divided inte groups of three or four with the groups housed 
in separate buildings placed side by side and from twenty 
to fifty feet apart. The spaces between the buildings pro- 
vide for better ventilation and light and also for the auxil- 
iary equipment, such as air compressors, blowers and centrif- 
ugal fans. 

AUXILIARY EgutipMENtT—The auxiliary equipment should 
be located as clese to the furnaces as practicable and on the 
same floor level, but net in the main furnace rocm cn ac- 
count of the prevalent dust and high air temperature. It is 
inadvisable to install this equipment at the end of the build- 
ing between the stacks, as it is necessary to have a consider- 
able space opposite each furnace for storing hot cullet when 
the furnace is te be emptied for reblocking, and for the 
additicnal reason that the dust and soot from the gas pro- 
ducer mains would be decidedly harmful and disagreeable 
during cleanout periods. 
of the building, as 


The auxiliary rooms on both sides 
shown in Fig. 1, simplify the piping 
systems, each set cf auxiliaries in this case serving two fur- 
naces under normal working conditions, with by-passes for 
‘nterccnnecting the two systems in emergencies. 
BAsEMENTS—In a large number of the clder plants, and 
n some of the medern ones, built upon level ground, pits 
or “caves” are excavated under the furnaces and batch-fill- 
ing flocrs, fer hcusing the reversing valves and for giving 
access to the bottem furnace blocks and checker chambers, 
and in some cases cocling the bottem blecks by natural ven- 
tilation is attempted. 


A far better plan is te excavate the 
entire area under the factory building up to the front of 
the lehrs to a depth of at least six feet below grade level. 
With the main floor four feet, or car floor height, above grade 
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level, this provides a continuous basement with ten feet 
from floor to floor, and with head room below the floor 
beams and girders. The soil taken from the basement ex- 
cavation may be used to fill to the main floor level under 
the lehrs, selecting room and finished ware storage room. 
The excavation may be extended on the outside of the fac- 
tory building several feet so as to underlie the large producer 
main, thus giving more height and capacity to the dust legs 
an o 
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and providing an outside sump for water drainage from the 
basement floor, where such is necessary. Where the ground 
is slightly rolling the factory end of the building should be 
at the low side, thus reducing the amount of excavation and 
bettering the conditions for natural drainage. 

The basement will properly contain all the piping sys- 
tems from the producers, fans, air compressors, blowers, 
water, fuel oil and electric power wiring conduits, all of 
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When so used the drain inlets must 
be provided with adequate traps to prevent air leakage and 
a sump provided at and below each fan pit with facilities 
for removing the water from the sump. 

Stacks—Stacks made of radial brick or Wiederholdt re- 
inforced tile are always preferable to steel stacks. 


which systems are accessible. In some modern factories under the furnaces. 
these basements are made of insufficient height so that stoop- 
ing or even crawling is sometimes necessary in passing under 
large pipe lines from the fans or producers. This condition 
lowers the building cost a trifle, but the economy in the long 
run is at least doubtful. They are 


Atk Ducts—The large air ducts from the fans are built somewhat more expensive in first cost, but are practically 
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Modern Methods of Makiné#: 


A Series of Interior Vi 


By Courtesy cf Allegheny Plate Gi 





6 and 7. Lehr and Transfer Car. Every eight minutes, from the castiig and rolling table (pictured in Fig. 5, May Issue) a huge plate of glass 
now cooled to below 1600 deg. F. is stowed into No. 1 of the set of five annealing lehrs. The temperature of these ovens graduates downward and 
the plates are transferred from oven to oven by motor-propelled stowing arms. The reducing temperatures range from 1160 deg. F. to 900 deg. F. at 
to. 5. From this oven the plate is stowed to the “elevator” station then started on a straightaway journey of 365 feet through the long lehr, moving 
its own width every eight minutes. At the exit of the long lehr its temperature is down to 200 deg. F., at which temperature it can be handled. 
The long lehr is supplied at the feed end with hot air drawn from the annealing lehrs, and this air is drawn off at the cool end by a suction turbine. 

The plates are moved through the long lehr on rods which have an upward and forward movement above stationary rods, and a downward and 
backward movement beneath them. This movement carries the end plate onto an electric transfer car which conveys the plate to a cutting table. 
A crane then places the rough plate in the storage racks. 

The control of quality in every process is exemplified in the gas pressure and heat control room. 
the temperature at any point is noted and can be instantly regulated by the battery of gas valves below. 


v0. 2. 


By means of duplicating pyrometer sets, 


of brick or concrete in smooth finish under the basement 
floor, the size of these ducts gradually diminishing as 
branches are taken off to the furnaces and to the pressing or 
blowing machines. These underground air ducts keep the 
air cool and are always accessible. They entirely remove 
the necessity for bulky sheet iron overhead air ducts which 
are always in the way, and if an even gradient is maintained 
in their bottoms from each vertical pipe offtake these under- 
ground ducts serve well as water drains from the large area 


free from maintenance costs during the life of the plant. 
Stacks should be set as close as practicable to the building. 
A height of 100 feet above the furnace ports will usually 
provide ample draft, and an internal cross-section area of 
.4 square feet per ton of glass melted should take care of 
the waste gases. 

RAILROAD Sipincs—For handling the incoming materials 
—coal and batch ingredients—a railroad track for coal and 
a separate one for batch will be found indispensable. At the 
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other end of the building at least two tracks on thirteen- 
foot centers will be necessary to handle the outgoing ma- 
terial, loading through cars on the inside track to those on 
the outside track. It has been found advantageous to con- 
struct a loading platform from nine to twelve feet in width, 
level with the main floor and extending the full width of 
the building, with a lean-to roof extending a slight distance 


late Glass Illustrated 


fa Successful Factory 


Glassmere. Pennsylvania 


the minimum waste of space. 


Then workmen mount the covered deck and tramp back and forth over its entire surface. 


water, and to make the plate lie in an absolutely horizontal position. 


and platform about 190 feet, the total length of the building 
will be about 390 feet and with four furnaces the width 
would approximate 320 feet. Variable conditions will, of 
course, modify these general dimensions, but they will be 
ample in most cases for the products above named. 
CHARACTER OF BUILDINGS—Wooden buildings are rarely 
censtructed now-a-days in plants of any considerable size, 





Preparing the Plates for Grinding.—After the rough plate is cut and temporarily stored in the rough racks, the next step is the grinding 
and polishing. This is accomplished on movable circular decks, or tables, to which the plate is conveyed by the crane system. 
two long sides of the room are the grinding and polishing machines; seven grinders on the left, seven polishers opposite. 
served by two electric car lines, leaving a wide strip of cross-tracked floor space for loading and stripping the decks. This 
the possibility of congestion. The free-moving cranes can lay or strip decks at any point in the room. 

The plates having been laid and matched, the surface of the deck is completely 
plaster, holding the group of plates firmly and evenly on the flat-surfaced deck. 


Along each of the 
These machines are 
floor plan removes 


covered with glass. The joints and edges are embedded in 
It requires skillful selection of plate sizes to lay a deck with 


Their purpose is to squeeze out all excess plastet 


The plaster sets, and the glass is ready for the first grinding. Power cables 


pull the loaded deck to a transfer car which moves it to one of the grinding machines. 








over cars on the adjacent side track. This platform pro- 
vides additional storage space for outgoing material and ren- 
ders the accurate spotting of cars at the doors unnecessary. 

DIMENSIONS OF BuILDINGS—With tank furnaces having 
melting capacities of sixty tons in twenty-four hours the 
building should have an approximate width of eighty feet 
for each furnace and the furnace room should be about 100 
feet long to the front of the lehrs. With the lehr, selecting 
and packing room about 100 feet long and the storage room 


and the choice lies between steel structures with corrugated 
siding and roofing, brick walls with steel roof trusses and 
corrugated roofing, and structures of reinforced concrete 
with brick curtain walls, the latter being in all respects the 
most modern. Where ground space is costly the finished 
ware storage capacity may be increased by adding another 
story to this part of the building, with adequate elevator 
service, and a third floor may be provided for the packing- 
box or cooper shop, with proper lowering and elevating 











134 


THE GLASS INDUSTRY 


VoL. 3 No. 7 





equipment at the end nearest to the selecting and packing 
room. Steel sash in almost continuous lines should be built 
in the factory walls and steel roof trusses with good sized 
monitors of either the gable or M type should be built, with 
steel ventilating sash of the continuous type operated from 
the main floor. A height of twenty feet from the main floor 
to the bottom chord of the furnace room roof trusses will, 
in most cases, be ample, while over the lehrs, selecting and 
auxiliary rooms from twelve to fifteen feet will suffice. 
Plenty of light is desirable in the selecting room and the 
saw-tooth roof, with top hung continuous ventilating steel 
sash, is much in favor. 

Roors—The roof over the furnaces should be of corru- 
gated sheet iron rather than wood sheathing with composi- 
renders wood 
been used in 
and does not 
Sheet-iron roofing with protective cover- 


tion covering, as the heat from the furnaces 
unsuitable. Corrugated asbestos roofing has 
some large factories with satisfactory results 


require painting. 


ings other than paint are of uncertain value when subjected 


to the severe heat, and gypsum sheathing is apt fo lose 
strength by dehydration. 

F.Loors—Factory floors always have been and still are 
perplexing problems. are ideal where 
there is no heavy trucking, exposure to abrasion or contact 
with hot glass. 


Concrete surfaces 
Concrete floor hardeners are numerous, some 
giving fairly good results and others not so good, and all 
leave something to be desired. Few buildings are free from 
floor cracks due to settlement or contraction and heavy 
trucking soon wears grooves at these cracks which are diffi- 
cult to repair. Composition concrete floor coverings are 
available, but, on account of the expense, or from other 
causes, they do not seem, as yet, to have come into general 
use. Cushion truck wheels mitigate the evil to a consider- 
able extent, but are not in particular favor by factory em- 
ployees, who claim that they require more pushing or puliing 
effort than do the plain wheels. 

In wareroom floor construction, reinforced flat concrete 
slabs, supported on reinforced concrete columns, on from 
eighteen to twenty foot centers, seem to be in general favor. 
An allowance of 250 pounds per square foot in ware storage 
rooms and 300 pounds in factory floors for live loads has 
been found adequate. 

Wirtnc—In modern construction, conduits for power and 
lighting wiring are imbedded in the floor slabs as are also 
all inserts for supporting piping, line-shaft hangers, etc. 

Wrxpows—Ware storage rooms are usually liberally sup- 
plied with windows, but, as boxes and barrels are usually 
tiered solidly against them, their use is not apparent. 

Motp Rooms—The molds necessary in the operation of a 
large factory run up in the hundreds, and even thousands, 
and it is highly important to provide ample storage space 
and racks for those not in use and for the equipment used 
in polishing them, which is quite an industry in itself. 
These mold rooms should be easily accessible from the ma- 
chines at the furnaces, from which the molds may be car- 
ried on hand trucks or on trolley conveyors. In Fig. 1 
these mold rooms are shown on both sides of the building 
adjoining the auxiliary rooms, and are accessible to trucks 


which may pass between the lehrs and through the selecting 
room. 

Factory Orrice—The small factory office within the 
auxiliary room has a glass partition through which a view of 
all the machines may be had, and there is an adjoining 
room for storing spare parts and supplies. 

BorLerR PLANt—The boiler plant is an important ad- 
junct of the producer plant and should be located adjacent 
to the coal elevator or in line with the telpher or other coal- 
conveying systems. 

MACHINE SHOp——The mold and machine shop, as shown 
in Fig. 1, is easily accessible from the forming machines and 
from the mold storage rooms and should have two, possibly 
three, stories. A forge shop and pipe shop may be included 
in the warehouse end of the mold shop or they may be in 
separate buildings. A bridge between the wareroom and 
one of the shops will facilitate the transportation of cast- 
ings from the wareroom platform. 

Locker Rooms AND TorLtets—The location of toilets, 
locker rooms and rest rooms in close proximity to the largest 
bodies of employees is important, and these rooms require 
plenty of light and ventilation. 

Heratinc—-Steam heating will be required only in the hox 
or cooper shop, mold shop, pipe shop, selecting and packing 
room, auxiliary rooms, mold polishing rooms, factory offices 
and toilets, the steam supply coming from the boiler plant 
near the producers. 

ADDITIONAL ButLpINncs—Other structures will be re- 
quired, such as a general office, store for factory supplies, 
garage, tower and tank for sprinkler systems and possibly 
decorating or etching rooms. 

Yarp EquirpMENT—A stiff-leg derrick or jib crane lo- 
cated alongside the coal siding for loading and unloading 
heavy equipment will generally be a profitable investment, 
unless there is an available locomotive crane, and from this 
point narrow-gauge industrial railway tracks or concrete 
roadways for flat-wheel trucks, extending to selected parts 
of the plant, will in most cases fully warrant the investment. 

A light steel building over the batch track hopper is 
necessary for protection from rain and snow. The conveyors 
from the coal and batch track hoppers to their respective 
elevators are preferably housed in water-tight concrete 
tunnels. 





Raw Materials of Man 

A man, tired of hearing others boast of their importance, 
dug up the fact that, according to scientific investigation, the 
ingredients of a man, plus water, are as follows: 

Fat enough for seven bars of soap. 

Iron enough for a medium-sized nail. 

Sugar enough to fill a shaker. 

Lime enough to whitewash a chicken coop. 

Phosphorus enough to make 2,200 match tips. 

Magnesia enough for a dose. 

Potassium enough to explode a toy cannon. 

Sulphur enough to rid a dog of fleas. 

This whole collection is worth 98 cents, and that in a day 
when things are three times as high as they used to be. 
—The Northern. 
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Heat Balance for a 25-Ton Glass Tank 
By F. J. DENK 
(Continued from the June Issuc) 
(E) Heat ReQuirepD FCR THE FORMATION OF THE GLAss, possible to arrive at a close approximation. (See Richards, op. 


The heat required for the actual formation of the glass is used 
for the processes enumerated below, viz.: 


(1) For heating the batch to furnace temperature. 

(2) For the dissociation of the carbonates and sulphate of the 
batch, 

(3) For the fusion of the batch, 

(4) For evaporating the moisture contained in the batch. 

(5) For the heat carried away with the gases coming from 


the dissociation of the batch and with the moisture contained in it. 
Part of these heat requirements are supplied by 


(6) The heat of formation of the silicates. 
(7) The heat brought along with the batch. 


(8) The heat obtained from the combustion of the charcoal. 
ad 1. Heating the Batch to Furnace Temperature. 

The specific heats at high temperatures have not yet been de- 
termined exactly and for this reason in all calculations of this 
kind the specific heats for low temperatures are used. This, how- 
ever, is wrong, the more so, as Richards in his “Metallurgical 
Calculations” shows a way to arrive at mean specific heats at 
high temperatures which will come closer to actual conditions 
than the mean specific heats for low temperatures, used up to 
the present time. In order to show the difference, the mean 
specific heats for low temperatures and those determined accord- 
ing to Richards for 2600° F. are given. here: 


S,, for 2,600° F Old Values From Richards 


OA eae se 19 PS 
Ramestone: ....<%... él 32 
~ RE ae 28 Al 
eS a ee 23 35 
SSS i eee 19 .26 


Needless to say, that the total heats obtained with the values 
of the first column, will be too low. Using those of the second 
column, the total heat requirements will be 


WOE a. - Shsn pee 21,098 x .25 x 2600 = 13,806,900 B.t.u. 
Limestone 6,352 x .32 x 2600 = 5,284,900 “ 
eee 5,390 x .41 x 2600 = 5,745,700 “ 
Salt cake 5,005 x .35 x 2600 = 4,684,700 “ 
Glass (cullet). 7,700 x .26 x 2600 = 5,205,200 “ 
hice oma Co akan hae 34,727,400 B.t.u. 
ad 2. Dissociation of the Carbonates and the Sulphate. 
Heat of formation of limestone (CaCQ,)...... 492,930 B.t.u. 
Heat of formation of lime (CaO).............. 236,700 “ 


Heat of formation of carbon dioxide (CO,).... 
Molecular weight of CaCO, = 100. 
CaCO, = CaO + CO, 
492,930 = 236,700 + 97,200 or 
492930 — (236,700 + 97,200) = 81,270 B.t.u. 
This gives per pound of CaCO, 
81,270 
—— = 813 Bt.u. 
100 
The heats of formation used above and further in the article 
have been taken from Richards “Metallurgical Calculations,” Vol. 
I, by multiplying the calories given there by 1.8. 
In the same way as shown above for CaCOQO,, the following 
values for soda and salt cake have been arrived at: 
OEY eT OR pee tak Sl ere 1,284 B.t.u. per Ib. 
Salt cake 1,715 B.t.u. per Ib. 
From these data we obtain the total heat required in 24 hours 
from 


97,200 “ 


Limestone ....... 6,352 x 813 = 5.164175 B.t.u. 
Rr 5,390 x 1284 = 6920760 “ 
Salt -eaké .. . 66: 505 x 1715:=.. S385G75 =“ 


Ee I ir oe oe a a 20,668,510 B.t.u. 


ad 3. Melting of the Batch. 


There are again no data for the heat of fusion, but it is again 


31926, vol. 1, op. 93 ard 1°*. 


cit., p. 115). If the heat required to bring the silicate from a 
temperature of —460° F. to the melting point is calculated, the 
latent heat of fusion may be taken as being 20 to 25 per cent of 
this quantity, say an average of 22% per cent, and thus the heat 
necessary for fusion may be approximately calculated. 

Thus, the heat of fusion for the glass in question has been 
found to amount to 142 B.t.u. per Ib. 

Total amount of glass made, 30,000 Ibs. 

Total heat required, 30.000 x 142 = 4,260,000 B.t.u. 

ad 4. Evaporation of the Moisture in the Batch. 

The batch contains 5 per cent or 

38,500 x 5 
100 
To convert this moisture into vapor at 32° F. requires 
1,925 x 1073.4 = 2,066,300 B.t.u. 

Heat in the vapor at 700° F. (temperature of waste gases 
leaving valves) (.42 x 700 -}+ .000103 x 700°) x 1,925 = 344 x 
1,925 = 662,200 B.t.u.. 

Total heat in moisture 

2,066,300 + 662,200 = 2,728,500 B.t.u. 

ad. 5 Heat carried away by the Gases of Dissociation and by 

the Moisture in the Batch, 


a= 19 


i) 


5 lbs. of moisture. 





The amount of gases and water vapor coming from the batch 
can be obtained from table No, 1’: 


Amount of CO, from 1,000 Ibs. of batch............ 193 lbs. 
Amount of SO, from 1,000 Ibs. of batch............ 59 Ibs. 
Amcunt of water vapor from 1,000 Ibs. of batch.... 50 Ibs. 


This gives a total of 





7,430.5 

193 x 38.5: = 74005 Ibs; or —_—_ = 6,111 cn: ft: CO, 
1159 
2,271.5 

59x 385 = 22755 lbs. or ——— =. 17,234 cu; ft; SO, 
1318 
1,925 

50 x 3&5 = 1,925 Ibs. or ——_— = 40,569 cu. ft. H.O 
04745 


The thermal capacity of these gases for 700° F. can be obtained 
by interpolation from table No. 2, which gives the thermal 
capacities up to 4,000° F. for cubic feet. 





'This journal, Vol. 3, No. 6. (June) 1922, p. 111. 


TABLE NO. 2 
THERMAL CAPACITIES OF GASES, B.T.U. PER CU. FT, 


Temperature, 
Deg. F. H.,N,,0.,CO,Air H,O CO, CH, C.H, 
_ ee 0 0 0 0 0 
ee 3.82 441 4.90 5.04 6.16 
BS ois red ace 7.71 9.23 10.42 10.70 13.14 
OO ss se 11.67 14.47 16.54 16.96 20.96 
ee 15.72 20.13 23.26 23.82 29.62 
eee 19.83 26.20 30.60 31.30 39.10 
ee 32.68 38.54 39.40 49.40 
I 39.58 47.08 48.10 60.54 
Serna: 32.62 46.90 56.24 57.40 72,52 
BODO 5 vivevcwess Gee 54.64 66.02 67.30 85.34 
iad cea 41.52 62.80 76.40 77.80 99.00 
TASS eee 46.08 71.37 87.38 88.92 113.48 
CM icsscccse Mate 80.35 98.98 100.66 128.78 
y ES eS 55.43 89.75 111.18 113.00 144,92 
PT i cide 60.21 99.57 123.98 125.94 161.90 
ecco oh 65.07 109.80 137.40 139.50 179.70 
So ices bawixse 70.00 120.45 151.40 153.66 198 31 
Wo sik ataded 75.01 131.50 166.06 168.42 217 &2 
See 80.09 143.00 181.30 183.80 238.1? 
So sees cae 85.25 154.89 197.14 199.80 259,24 
NE ice cadet 99.48 167.20 213.60 216.40 281.20 























136 THE GLAass 


INDUSTRY VoL. 3 No. 7 





We obtain for 
Carbon dioxide (CO,)........ 64,111 x 19.9 
Sulphur dioxide (SO,)........ 17,234 x 13.7 
Water (H,O) 40,569 x 17.3 


B.t.u, 
B.t.u. 
B.t.u. 


1,275,809 
236,106 
701,825 


2,213,740 B.t.u 
The total heat required for the formation of the glass is 
(1) For heating the batch to furnace temperature. 34,727,400 
(2) For the dissociation of the carbonates and the 
gaiphate of he Detels..«.... occ cic cceccvece sites Alle 
(3) For the melting of the batch 4,260,000 
(4) For evaporating the moisture in the batch.. 2,728,500 
(5) For the heat carried away with the gases of 
dissociation and the water vapor in the batch 


now: 
B.t.u. 


B.t.u. 
B.t.u, 
B.t.u. 
2,213,740 B.t.u. 
64,598,150 B.t.u. 
From this amount must be subtracted the heat supplied in the 
furnace, which equals the following quantities: 
ad 6. Heat of Formation of the Silicates. 

This heat has been obtained in the same way as shown abov, 
under “ad 2” for the dissociation of the carbonates. We have 
Per pound of soda ash (Na,CO,) B.t.u. 
Per pound of salt cake (Na,SO,) B.t.u. 
Per pound of limestone (CaCQO;) B.t.u. 

from which we obtain a total of 
Soda ash (Na,CO,) ......5,390 x 767 
Salt cake (Na,SQ.) ...... 5,005 x 573 
Limestone (CaCO,) 6,352 


Total heat required 


4,134,130 
2,867,865 
2,038,992 


B.t.u. 
B.t.u. 
B.t.u. 


B.t.u. 

ad 7. Heat Brought Along with the Batch at 70° F. 

The mean specific heat of the batch and cullet has 
culated from that of the constituents and found to be 
gives 

Total heat in batch and cullet 

46,200 x .21 x 70 = 679,140 B.t.u 

Heat in moisture 


been cal- 
21. This 


1,925 x 38 = 73,150 B.t.u. 


Total . 752,290 B.t.u. 


ad 8. Combustion of Charcoal. 
Heating value of coal 
Total amount of coal used 655 Ib. 
Total heat supplied 13,500 x 655 = 8,842,500 B.t.u. 
The total heat furnished amounts to the sum of the three last 
named items, viz.: 
(6) Heat of formation of the silicates 
(7) Heat brought along with the batch 
(8) Heat obtained from the combustion of the 
charcoal 


13,500 B.t.u. per Ib. 


9,040,987 B.t.u. 





Total heat supplied 
Heat required 64,598,150 B.t.u. 
Heat furnished 18,635,777 B.t.u. 





Balance 
This corresponds to 
45,962,373 x 100 
= 10.81 per cent 


45,962,373 B.t.u. to come from the gas. 


425,214,518 
to be used for making the glass. 
Amount of glass made 
from the batch 
from the cullet 


or a total of 
From this figure we obtain the amount of heat actually required 
for one pound of glass as 
45,962,373 
—_——— = 1,219 B.t.u. 
37,700 


Amount of coal used per pound of glass 


The heat actually used per pound of glass is 
8 x 13,779 = 11,023 B.t.u. 


This shows, that of the 11,023 B.t.u. in the coal, which have 
to be consumed to make one pound of glass, only 1,219 B.t.u. or 
about one-ninth were actually applied for this purpose. 

(F) Heat Carriep AWAY BY THE WASTE GASES 

The amount of waste gases or products of combustion, theoreti- 
cally resulting from the producer gas used, is given in table No. 
3. The total quantity of oxygen required is shown to be .2357 








TABLE NO. 3 
COMBUSTION DATA FOR PRODUCER GAS 


Products of Combustion 
CO: H.O N, 
0240 .0480 
0052 0052 

2414 hes 


Volume O, required 
.0240x 2 = .0480 
.0026x 3 = .0078 
.2414x.5 = .1207 
1204x.5 = .0602 
0562 
.0010 
5544 


.1204 


0562 





2367 3268 1736 


.0010 


O: required 
O. in Gas 
O. from Air .2357 

N. from Air=.2357 * 3.78 = .8909 








cu. ft. per cu. ft. gas, with a corresponding amount of .8909 
cu. ft. of nitrogen. The theoretically necessary amount of air is, 
consequently, 

2357 + .8909 = 1.1266 cu. ft. 

The theoretical products of combustion are, wet 
Carbon dioxide (CO,)....... 3268 16.80 per 
Water 1736 8.92 per 
nee TIN ais 25054<506 55 1.4453 74.28 per 


cent 
cent 
cent 





1.9457 100.00 per cent 
or dry 
Carbon dioxide (CO,)........ 


Nitrogen (N,) 


3268 18.45 per 


81.55 per 


cent 
cent 





1.7721 100.00 per cent 
The actual flue gas analysis showed the following composition: 
Carbon dioxide (CO.) 14.4 per cent 
Oxygen (O.) 6.9 per cent 
Carbon monoxide (CO) 0.0 per cent 
Nitrogen (N,) 78.7 per cent 
100.00 per cent 
The amount of CO, in the waste gases is apparently too high, 
compared with the amount of oxygen. But this excess of carbon 
dioxide comes from the dissociation of the carbonates in the batch. 
The excess air amounts to 
20.9 20.9 
—_—__—_ = —— = 1.493 or about 50 per cent 
20.9 — 6.9 14.0 
The amount of oxygen theoretically required was .2357 cu. ft.; 
the excess oxygen will then be .2357 x .5 = .1178 cu. ft. and the 
corresponding quantity of nitrogen .1178 x 3.78 = .4454 cu. ft. 
The actual composition of the waste gases is, therefore, wet 
Carbon dioxide (CO,) 3268 13.03 per 
Water (H.O) 6.92 per 


cent 
cent 
from gas 
from the the- 
oretical 
{ amount of air 8909 
from the ex- 
cess air 


Nitrogen (N,) 75.36 per 


4.69 per cent 





100.00 per cent 
13.99 per 
80.96 per 
5.05 per 


cent 
cent 
cent 





100.00 per cent 
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The total amount of wet products, leaving the tank within 
24 hours, is 


Carbon dioxide (CO,) .3268 x 2,077,200 = 679,829 cu. ft. 


Water CHAO). vcccc cite 1736 x 2,077,200 360,602 cu. ft. 
Nieragett CN.) cc eecc ec 1.8907 x 2,077,200 = 3,927,362 cu. ft. 
eo Lk ee ence 1178 x 2,077,200 = 244,694 cu. ft. 

TE eee sR at nis ohnae apogee cate haces 5,212,487 cu. ft. 


This sum does not contain the gases and the moisture coming 
from the batch, which have been taken care of under E, ad 5. 

The water contained in the waste gases comprises furthermore 
(1) the moisture in the gas, or 187,610 cu. ft. (see A, e). (2) 
the moisture in the air required for combustion of the gas, which 
by test, contained 7 grains per cu. ft. 

Amount of air theoretically required per cubic foot of gas 





1.1266 cu. ft. 
50 per cent excess air .. .5633 cu. ft. 
og ee ee 1.6899 cu. ft. or 1.69 cu. ft. 


Total amount of air for 24 hours 
1.69 x 2,077,200 = 3,510,468 cu. ft. 


Total moisture in air 


3,510,468 x 7 
—_——_—_—_—_—_— = 3,510 Ibs., or 
7,000 
3,510 
—aen SS Pe om ft, 
04745 


The total amount of additional moisture is, then 
187,610 + 73,970 = 261,580 cu. ft. 


This quantity must be added to the sum of the waste gases, viz.: 
5,212,487 cu. ft., which makes a total of 5,474,067 cu. ft. 

The gases leave the valves with a temperature of 700° F. (The 
distance between the valves and the stack being only 8 ft. of 
underground flue, no determination of the temperature at the base 
of the stack has been made, because, on account of the shortness 
of the flue, there is no material drop.) 


The thermal capacities of the gases at 700° F. are again (see 
table No. 2) 


Carbon dioxide (CO,) 
i a! a reer 17.3 
Nitrogen and Oxygen N,, O,.. 13.7 

which gives the amount of heat taken away with 

Corbon dioxide (CO.)... "743,940 x 87.38 = 65,005,477 B.t.u. 


Wren CERI) So accicicvenuens 622,182 x 17.3 = 10,763,748 B.t.u. 
Nitrogen, Oxygen (N.), (O2) 4,172,056 x 13.7 = 57,157,167 B.t.u. 





81,449,512 B.t.u. 
This amounts to 


81,449,512 x 100 





= 19.16 per cent 
425,214,518 


(To be concluded in the August issue) 





The Manufacture 


The manufacture of artificial eyes commenced in Germany 
about 1830. Until that time they were made exclusively in 
Venice and in Paris. The German artificial eye industry is 
located in Thuringen. In the beginning only eyes for dolls 
and mounted animals were made. Improvements in the raw 
materials which were brought about by experiments carried 
out about the middle of the past century, were responsible 
for the great success of the industry, which now surpasses 
its French and Italian competitors. Formerly lead glass and 
bone glass were used. These materials, however, soon be- 
came dull and rough, on account of chemical action of the 
secretions of the eye socket. This had a harmful effect on 
the membrane of the eye socket. The German product, in 
which cryolite glass is used, is more resistant against this 
process of decomposition. It can be produced with a surface 
which is absolutely smooth and which precludes any irrita- 
tion. The glass can be worked with great facility. German 
artificial eyes can be used from one to one and a half years 
before they become affected by the process of decomposition 
which, of course, cryolite glass cannot escape indefinitely. 
The rate of decomposition depends somewhat on the indi- 
vidual, on the quantity and properties of the secretions of 
the eye socket. It also depends on the method by which the 
artificial eye is produced. 

The manufacture of artificial eyes has gone through many 
stages of development before it attained its present state of 
perfection. Roughly outlined, the method is as follows: A 
short portion of a glass tube is melted in a small flame and 
drawn out into a number of fine little tubes which serve as 
handles during the subsequent manipulation. The piece of 
tube, brought to a red heat, is blown into a ball—the eye 
ball—and one of the handles is melted off. The ball is 


*Diamant, vol. 32, page 652. Translated for Tue Grass INDustRY. 


of Artificial Eyes’ 


touched with a drop of dark glass which forms the basal 
color or the iris pigment, and which is blown out to a flat 
disc of about six millimeters in diameter. The iris is marked 
on the disc with thin rods of colored glass which radiate 
from the center; the various combinations of the colored 
rods produce the desired iris color. In this way the delicate 
structure of the natural iris is reproduced with great effec- 
tiveness. A small drop of black glass placed in the center 
produces the pupil. The iris is cased with crystal glass, 
producing the cornea, the fore part of the eye and the 
transition to the corium. The veins are traced on the white 
with fine threads of ruby glass. 

Now follows the most important matter for the fit and for 
the life-like appearance of the eye namely, giving the eye 
the proper shape. It should fit into the socket as closely 
as possible. After the living eye has been removed by opera- 
tion most sockets exhibit a similarity of shape and size so 
that certain types occur most frequently. This renders the 
use of ready made eyes a possibility. Great care is necessary 
to accurately fit artificial eyes and to prevent irritation of 
the socket through pressure. It is often necessary to make 
eyes especially for the patient, either in his presence or from 
a model, as it sometimes happens that no satisfactory shape 
can be found in the dealer’s stock. 





Artificial Eyes in Americat 
One person out of every three hundred in the United 
States is the wearer of an artificial eye. While many of this 
unfortunate class wear what are known as “stock” eyes— 
manufactured in Germany, where the makers, of course, 
never see the prospective wearers—the majority of eyes made 





7From information supplied by Mager & Gougelmann, 108 East 12th 
Street, New York. 
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in this country are for individuals, who come in personal 
contact with the manufacturer and his artists. 

Approximately 20,000 glass eyes are manufactured in the 
United States and about 500,000 are imported each year. 
Eyes imported are for stock purposes and probably from the 
entire lot of well-made eyes, 30 per cent can be used, the 
balance remaining as a dead stock from which occasionally 
an eye can be sold. 

Great care is taken at every stage, and particularly in the 
making of the pupil. The size is, of course, the chief point 
to be established. The darker the colors of the iris the better 
the result, as the changes in the size of the pupil are not 
noticed. Some wearers of artificial eyes are very particular 
in this respect and always have a duplicate eye made with 
a large pupil for night wear. 

At least one hour is required to make an eye, and even 
then the artist is not always successful. Often several have 
to be made, especially when the manufacturer has an exact- 
ing patron. The price of an eye made to order varies from 


$10 to $25, according to the work, time and skill employed 


in manufacturing it. 

As early as 500 B.C. artificial eyes were made by the 
priests of Rome, who practiced as physicians and surgeons. 
Pieces of earthenware, modeled life-size and painted to repre- 
sent the human eye were attached to strips of flesh colored 
linen which, coated with an adhesive substance, were pressed 
down upon the socket. 


Glass eyes were invented abcut the year 1579 and were 
crude productions of inferior workmanship, the iris and 
pupil being handpainted in a far from lifelike manner. In 
King Lear, Shakespeare mentions glass eyes, the King advis- 
ing the blind traitor, Gloucester, to “Get thee glass eyes and 
seem to see.” 

Eyes were first made in the United States by the late 
Peter Gougelmann in New York in 1851. But three firms 
are engaged in this business in the country, the manufacture 
of eyes here being confined principally to supplying them for 
private patrons. 





Explosion of Artificial Eyes* 

A number of cases of the explosion of Snellen artificial 
eyes had been recorded, some occurring while the eyes were 
being worn in the proper manner, others when they were 
stcred away. The loss, in the latter case, was probably as 
large as a tenth of one per cent of the eyes stored. The 
explosions occurred mostly in very hot or very cold weather, 
and the cause was the sealing of the back of the eye during 
manufacture, while the ball was at white heat, with the 
censequent production of a fairly high partial vacuum on 
ccoling. Since the system was built up of many different 
types of glass, of varying thicknesses, it was thus very sus- 
ceptible to extreme temperature changes. Attention was 
directed to the fact that the orbital discharge of certain 
patients was specially destructive to the eyes. 


*JI. Soc. Glass Tech. Abstracted from Optician, 1922, Vol 63, p. 13. 














The Laboratory 


By J. B. KRAK 














The Valuation of Coal 


Considering the value of fuel used in industry and for 
domestic heating it is safe to say that no material is bought 
in a more haphazard way than coal. The ignorance of the 
average manufacturer on this subject which in many cases 
involves hundreds of thousands of dollars is astounding. 
Many consumers of coal purchase fuel solely on the reputa- 
tion of a dealer and depend entirely on his honesty and 
reliability. The dealer, in turn, often buys coal from a mine 
operator on the strength of a trade name or because the coal 
is said to be derived from a certain vein. That a vein of 
coal has not a constant composition throughout can best be 
proven by stating that the famous Pittsburgh coal runs all 
the way from 3 to 20 per cent ash and from 0.5 to 6 per 
cent in sulphur, depending on the locality where the coal is 
mined. Sometimes two or three veins of coal are worked 
from the same shaft and are sold under one trade name. 
The opportunities for fraud in the coal business are excep- 
ticnal. In all fairness it must be stated that on the whole 
the coal trade is conducted honorably and that the careless- 
ness of the purchaser is less imposed on than pessimists would 
expect. 

The intelligent purchase of coal does not necessarily mean 
the buying of the highest grade. The cost of transportation 
is an important item. No definite calculations can be made, 
without a knowledge of the composition and the heating 


value of coal. Large consumers are beginning to recognize 
the need of buying coal upon the results of laboratory 
analyses, and insist on certain specifications. The buyer 
should determine the kind and size of coal most suitable 
to his needs. 


SAMPLING—The greatest difficulty in coal testing, and 
the most common cause of differences in analytical results 
obtained by buyer and seller is the failure to secure 
a representative sample. The methods of chemical analysis 
of coal are well standardized and accurate, and are seldom 
at fault. The important work of sampling is frequently 
entrusted to laborers who are ignorant of the purpose of 
their work and who have not been trained to observe the 
necessary precautions, essential to success. For complete 
instructions as to how to secure a representative sample the 
reader is referred to the Reports of the Coal Analysis Com- 
mittee of the American Society for Testing Materials and to 
Bulletin No. 116, U. S. Bureau of Mines. 

Two kinds of analyses are in use, namely proximate and 
ultimate. The proximate analysis shows the general char- 
acter of the coal and includes estimations of moisture, volatile 
matter, fixed carbon and ash. Sulphur, strictly speaking, 
is not a part of the proximate analysis but on account of 
its importance it is usually included. Phosphorus is some- 
times estimated but only when the coal is intended for metal- 
lurgical purposes. The heating value of the coal is often 
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given along with the proximate analysis. It is determined 
separately by combustion in a bomb calorimeter. 

The ultimate analysis is much more difficult to make than 
the proximate analysis, and separates the elements present 
in the coal. It includes estimations of carbon, hydrogen, oxy- 
gen, nitrogen, sulphur and ash. The fuel value of the coal 
can be calculated from the results of the ultimate analysis. 
The figure obtained in this way agrees often closely with that 
resulting from an actual determination, the latter usually be- 
ing higher. Moisture in coal exists in two ways: Ex- 
traneous moisture, due to outside sources, and inherent 
moisture, from the organic matter of the coal. Extraneous 
moisture may vary from one to thirty per cent. Water in 
coal of the Appalachian region above 3 per cent may be 
classed as extraneous moisture. Inherent moisture may vary 
from less than one per cent to thirty per cent in lignite. 

EsTtIMATION OF EXTRANEOUS MoIstuRE—Spread a 
weighed quantity of coal, about 3 pounds, on a piece of 
heavy paper and transfer to a drying oven at 15° C. above 
room temperature. When the sample is dry, weigh again. 
The loss in weight is due to extraneous moisture and is re- 
ported as moisture lost on air drying. 

PREPARATION OF THE LABORATORY SAMPLE—Crush the 
air-dried sample with a jaw crusher, reduce by quartering to 
about one pound and pulverize to a 40 mesh size. 

EsTIMATION OF INHERENT MoIsTuRE—Place a one gram 
sample in a tared porcelain capsule and heat for one hour 
at 105° C. in a constant temperature oven. Transfer to a 
desiccator, allow to cool and re-weigh. The loss in weight 
multiplied by 100 is the percentage of moisture. 


EsTIMATION OF VOLATILE MATTER—Transfer a one gram 
sample to a tared 10 cc. platinum crucible with a close fitting 
cover. Heat for 7 minutes in the full flame of a No. 3 
Meker burner. To protect the crucible from drafts it is 
advisable to surround the tripod with a copper chimney ex- 
tending well above the crucible. Lignites and coals high 
in moisture should be heated at a low temperature until all 
the moisture is removed. This preliminary heating for four 
to six minutes is followed by the usual 7-minute application 
of the full flame. 

AsH—Transfer the sample and capsule used for the esti- 
mation of moisture to a muffle furnace and heat slowly until 
the volatile matter is driven off. Continue the ignition at a 
temperature of about 750° C. until all particles of carbon 
have disappeared. 

SuLpHUR—Place 3 grams of Eschka' mixture in a 
crucible, add 1.3734 grams of coal and mix carefully with a 
glass rod. Cover with about one gram of Eschka mixture, 
place in a muffle and slowly heat to cherry red heat (870- 
925° C.). Maintain this temperature for about one-half 
hour and allow to cool in the muffle. When burning-is com- 
plete all trace of black coal will have disappeared. Trans- 
fer the contents of the crucible to a 250 cc. beaker, digest 
with 100 cc. of hot water for thirty minutes and bring to a 
boil. Filter, wash with hot water, and to the filtrate add 
10 cc. of saturated bromine water. Acidify slightly with 
hydrochloric acid and boil to expel bromine. Make sure 


1Eschka mixture is made by mixing 2 parts by weight of calcined mag- 
uesium oxide with 1 part of anhydrous sodium carbonate. 


that the solution is acid by testing with ‘litmus. Add slowly 
10 cc. of a 10% barium chloride solution and let stand one 
night in a warm place. Filter the precipitate, transfer to a 
weighed platinum crucible, ignite and weigh as barium sul- 
phate. Calculation: Grams of BaSO, X 10 = % sulphur. 





“Radio Craze” Helps Glass Trade 


Great quantities of glass bulbs, tubes, etc., are being 
used in the construction of radio equipment which is being 
manufactured on a large scale to supply the demand for 
receiving sets resulting from the radio craze which has swept 
over the country. Within reach of the sending station 
“WZJ” of the Westinghouse Electric and Manufacturing 
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Company, at Newark, N. J., the number of home installa- 
tions is reported to run into the hundreds of thousands be- 
sides which there are a number of other very popular radio 
centers. It is reported that one large eastern electric equip- 
ment company is putting through its factory requisitions for 
over a million sets. The General Electric Company, Western 
Electric Company, Westinghouse Electric & Manufacturing 
Company and Radio Corporation of America, are all reported 
to be manufacturing radio equipment on a very large scale. 

The accompanying sketch shows one type of bulb, an 
aeriotron blank, used in large quantities by the Westinghouse 
Electric & Manufacturing Company, East Pittsburgh, Pa., 
and made for them by the Corning Glass Works, Corning, 
N. Y. To each of the bulbs (as shown in the sketch) is fused 
a piece of glass tubing 4” O. D., 3/16” I. D. X 6 in. long. 
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Electricity in the Glass Industry 


The utilization of fuel is undoubtedly one of the most im- 
portant problems of the present-day technologist. Whether 
fuel is used as a source of heat or whether it is transmuted 
into power, its cost is in nearly all cases a factor of prime 
importance in the expense of conducting an industrial enter- 
prise. The part which fuel plays in glass making needs no 
emphasis, except possibly for those manufacturers who are: 
fortunate encugh to have at their disposal the most perfect 
fuel which nature has devised—natural gas. In Ohio, Penn- 
sylvania and West Virginia fuel used to be the least of a 
glass maker’s worries. 


However, conditions in the older 
gas fields are rapidly changing and it will not be many 
years until every glass manufacturer will know from experi- 
ence that fuel is the alpha and omega in his industry and 
that all other considerations are secondary. 


The development of oil firing has opened up an enormous 
supply of energy and undoubtedly other sources will be 
found in the future. The fact remains, however, that the 
exhaustion of our present supplies is already becoming a 
matter of grave concern to all forward-looking men. The 
most disheartening condition is the low efficiency of even 
the most highly developed machinery for transmission of fuel 
into heat. The excessive heat losses in the best equipped 
glass factories are a matter of common knowledge. There 
are no signs of fundamental improvement in present day 
conditions. No important advancements have been made in 
recent years which would indicate that the solution of this 
problem is not moving. into a blind alley. 

The trend in many industries points towards a gradual 
substitution of energy from fuel by that derived from elec- 
tricity. It is no overstatement to say that on the develop- 
ment of electricity as a source of heat the future of the 
human race depends. The pcessible ways of generating eléc- 
tricity are numerous and the amount inexhaustible. It 
depends on the electrical engineer to adapt machinery to the 
transmission of the many forms of available electrical energy 
into heat to solve the greatest manufacturing problem which 
confronts industry. 

Already electricity is being used considerably in glass 
factories, but mainly as motive power. The melting of glass 
by means of heat derived from electrical energy has 
met with indifferent success. 


so far 
Great rewards await the en- 
gineer who can do for the glass industry what already has 
been accomplished in the iron and steel industry in this 
direction. When it is considered what strides have been 
made in the mechanical production of glass, it is incon- 
ceivah’™ that human ingenuity should fail here. 


Books 


A Cost MANUAL FoR SALESMEN, BUYERS 
R. Wadleigh. 
cinnati, Ohio. 
leather, $3.50. 

The literature of coal, considerable as it is, has been enriched 
by the publication of this volume. Whereas the majority of 
existing books on coal have been written primarily for the use 
of engineers, this manual gives information which is easily as- 
similated by .anyone interested in coal whether as consumer, 
buyer or seller. It is written concisely and in simple language. 











AND Users, by F. 
Published by National Coal Mining News, Cin- 
Size 6x 434, 184 pages. Price, cloth, $2.50, 
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Answers to all questions will be made by mail as promptly as possible. 








Technical Consultation Service 


THE GLASS INDUSTRY invites its readers to refer to this department any problems with which they may be confronted pertaining to raw mate- 
rials, glass technology, laboratory and factory practice. While making no pretensions to the p of 
INDUSTRY is ready to assist its readers to the best of its ability in solving their problems. Readers who can offer better suggestions are invited to submit them. 





ded knowledge or infallibility THE GLASS 


The sources of all inquiries will be held in strict confidence. 














Question 29—Heat Required to Melt Glass—We would be 
pleased to have your opinion as to the theoretical amount 
of heat required to “melt” the following glass batch: 


hea 6 ot i ee eid Cad haa wha ae alone 2,000 Ibs. 
I oa irat w cc Da aicidiele adie aces bale 740“ 
IS os Senna ae en cccpenss a Seales oe Oe 410 “ 
SNE ooo oS us Ha Haba ee aca aie aan Rae 800 


The amount of heat required to raise each of the above 
components to the necessary temperature, may of course, be 
computed from the specific heat-value of each, but we wish 
to know if chemists attribute to glass, a “latent heat” value 
as well, 

Answer.—The calculation of the theoretical amount of heat 
- required to melt a batch such as stated, involves the follow- 
ing items: 

1. Heating the batch to furnace temperature (2600°F.). 

2. Heat required for the decomposition of soda ash and 
limestone. 

3. Heat required to fuse the batch and cullet. 

4. Heat liberated by the formation of silicates. 


The moisture contents of the batch should also be con- 
sidered, as heat is of course absorbed by the evaporation of 
water. In a large tank this item per 24 hours is quite im- 
portant. 


The analysis of the glass, calculated from the batch, is 
as follows: 





ERE A: EAM I CAE 75.11% 
Sodium oxide (Na,O) ............04- ee 16.26 “ 
eee nee ee obs mess cwadanvacceces 8.63 “ 

MN ge. i eke i rei 100.00 “‘ 


The molecular composition is 1.7 Na,O, 1 CaO, 8.1 SiO.. 
The theoretical yield of finished glass, including cullet, is 
3,463 pounds. 


1, Heating the batch to furnace temperatures: 


eee fo 2000 X 0.20 x 2600 = 1.040.000 B. t. u. 
Sees: ae 3.6cc3 1 & BZ xX 200 = 538.72 
Limestone ..... 4160. xX G21. xX 2000 = 2380 “ 
eT RS tee 800 X 019 x 2600 = 395.200 “ 
SOG AE eink ROR i ekcesdes 2197.7. 
2. Decomposition of carbonates: 
MOG BONE Sas ceed vase sed 740 X 1284 = 950.160 B.t.u. 
ee Eee teeter eae a0 B13 =: “S80 gs 
ps et 3 er ee eee 1.283.490 ‘ 
3. Fusion of glass and cullet: 
M63. x SM = 187.002 B.t.u. 
Total (1), (2) and (3) 3.668.272 = 


4. Heat liberated by the formation of silicates: 
From sodium silicate........ 740 % 767 = 567.580 B.t.u. 
From calcium silicate........ 410 % 321 = 131.610 


SUED Posteo ce each hae cue oes sae 699.190 
Theoretical amount of heat required: 
3.668.272 — 699.190 = 2,969.082 B.t.u. 


Actual heat required, roughly 10 times this amount or 30 
million B. t. u. 


It is needless to say that there are many uncertain factors 
in this calculation. The figures for specific heat and for heat 
of fusion are especially open to doubt, at high temperatures. 
For this reason it is.advisable to allow a generous margin 
over the calculated heat requirements. 

Permit us to call your attention to an article written by 


the late Mr. F. J. Denk, the first part of which appeared in 
the June issue and the second part in this issue, which should 
be of special interest to construction engineers.—J. B. K. 





Question 30—Etching Solutions and Wax Coating.—On 
page 79 of your April issue you mention several solutions 
for etching glass. We have had some experience with making 
etching solutions and wish to make a few inquiries. 

We have a lead-lined tank containing half ammonium 
fluoride and half hydrofluoric acid. We place a plate beneath 
the surface of this solution for a few minutes and it comes 
out frosted on all sides. By leaving the plate beneath the 
solution for an hour the plate is deeply cut, resembling chip- 
ping. We also paint hot beeswax on a plate, leaving the 
design bare, and etch the exposed part by dipping the plate in 
the solution. This method produces a dull effect, but if the 
same solution is applied with a paint brush or sponge the 
effect is white. 

Our objection to the regular hydrofluoric acid as we use it 
is the ease with which it evaporates and the violent fumes it 
throws off. It occurred to us that the white hydrofluoric 
acid might be better adapted to etching and frosting. 

We understand that the three solutions mentioned by you 
are complete and that they will form a hydrofluoric acid in 
themselves and that no additional hydrofluoric acid proper 
need be added. Do we also understand that these solutions 
may be placed in a tank such as we have described and that 
the evaporation will not be so quick? 

Your kindness in answering the above and in favoring us 
with a copy of the wax coating recipe mentioned at the bottom 
of the above article will certainly be appreciated. 

Answer.—The three etching solutions mentioned on page 79 
of the April issue are complete and will form hydrofluoric 
acid. It is best to dissolve the salts in the lead tank and 
not add the acid until ready for work. We would advise 
you to make up a small batch of the etching solution and 
do some experimental work with a few pieces of glassware 
to find out which one of the solutions is best adapted to 
your work and the amount of time needed to obtain the best 
results. Without knowing the composition of the glass and 
the effect desired it is impossible to say which solution will 
be most suitable for you. 

The following is a copy of the recipe for wax coating given 
in THe Gass INpustry, Vol. 2, No. 1. 


I, II. Tit. 
nt Of TRO 6. bw hee ce esse 120 400 100 
ADDO POI «656.3 osc ov ovens 80 100 25 
MM Ae SacG las swe ore enwecteee 20 5 7% 
MI it oo tris cep ecw ts Saag ee 20 40 ad 
MMR dec 3, oe ag oe 30 30 eS 
ME es nasa ie as ecnae eee 40 20 12% 
PN i ooh soo ste tise toh ee oe, 2a 15 


In an open pot, melt together the teil ae the oil of 
turpentine. This may take considerable time. The pot should 
not be more than half full and should be protected from the 
open flame. Add the other materials in the order mentioned 
and stir with a stick until the components are dissolved. Allow 
to cool and pour through a 120 mesh sieve into a jar, which is 
kept standing in cold water to hasten the cooling. Stir until 


cold and keep well covered to prevent the oil of turpentine 
from thickening.—J. B. K. 





Question 31.—How are the colors in artificial glzess eyes 
applied with such mechanical. precision? This evidently is 
not over-glaze colors applied with a brush. If colored glass, 
then how is it applied? 

Answer.—A description of the methods used for manufac- 


turing artificial glass eyes will be found on another page 
of this issue. 
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Recent Patents 


NEW INVENTIONS DESIGNED TO IMPROVE GLASS AND THE MEANS OF PRODUCING IT 
Copies of the Patent Specifications mentioned below may be obtained from the Commissioner of Patents, Washington, D. C. Price 16c. each. 








Method and Means for Forming and Transferring Gobs of 
Molten Glass. U. S. 1,413,788. Apr. 25, 1922. John F. Rule, 
of Toledo, Ohio, assignor to the Owens Bottle Company, of 
Toledo, Ohio. 

This invention relates to mechan- 
ism by which a_ flowing stream 
of molten glass is segregated and 
formed into individual masses or 
gobs and transferred to the molds 
of a pressing or blowing machine. 
The mechanism comprises transfer 
cups which receive the flowing 
glass and form it into elongated 
means to sever the gobs 

‘from the flowing stream, and 
means to invert the cups and trans- 
fer the gobs to the molds. 

The invention. is particularly 
adapted for supplying gobs to in- 
verted molds of bottle forming 

machines. For this purpose the transfer cups are formed 
with the upper ends of the gob forming cavities narrower 
than the lower ends, so that when the cup is inverted to 
discharge the gob, the smaller end will enter the mold first 
and form the neck end of the bottle. The outer or open end 
of the gob forming cavity being more restricted than the 
body portion thereof, also assists in preventing the gob from 
being prematurely discharged by the action of gravity and 
centrifugal force as the cup is inverted. The cup is made in 
sections automatically separated to drop the gob as the cup 
reaches its inverted position. 





gobs, 





Method and Apparatus for Making Glass. U. S. 1,413,766. 
Apr. 25, 1922. Hubert A. Myers, of Toledo, O., assignor to 
the Hubert A. Myers Company, of Toledo, Ohio. 

) The apparatus comprises 
a furnace for melting the 
glass which overflows 
through an opening which is 
controlled by a valve or 
gate, the latter being raised 
and lowered by mechanism 
of any suitable or desired 
character. Forming rollers 
are disposed below the dis- 
charge opening, said rollers being geared together by spur gears 
and being driven at the required speed by a belt which extends 
to the pulley on the driving shaft, the latter having a pinion which 
engages one of said gear wheels. Knives are provided for cutting 
off the sheet of glass, and guide rollers feed the sheet onto the 
endless traveling carrier which latter is provided with uprights 
to hold the sheets of glass in upright position. The sheets of 
glass are successively laid on the rollers which feed the glass 
away in a horizontal plane. 














Method of and Apparatus for Preventing the Accumulation 
of Sticky Condensed Products of a Gas Producer Upon the 
Relatively Movable Engaging Surfaces of the Fuel-feeding 
Mechanism Applied to a Gas Producer. U. S. 1,415,238. May 
9, 1922. Curtis C. Hoffman, of Chagrin Falls, and John 
McCaslin, of Cleveland, Ohio, assignors to the Wellman- 
Seaver-Morgan Company, of Cleveland, Ohio. 

It is customary to provide gas producers with automatic 
mechanism for periodically feeding measured quantities of 
fuel into the producer. 

The object of this invention is to prevent the accumula- 
tion of these sticky friction producing deposits upon the rela- 
tively movable engaging surfaces of the valve and its seat. 








Glass-Handiing Apparatus. U. S. 
Earl G. Chase, of Smethport, Pa. 

It not infrequently happens in the drawing of glass 
cylinders that the cylinders 
will deviate somewhat from 
a true cylindrical form so 
that if, after being taken 
down they were disposed 
to rest upon a substantially 
rigid horse, some portions 
of their lengths would be 
spaced above the saddles 
of the horse thus imposing 
a strain upon the cylinders 
With the object in view ot 

overcoming this disadvantage and in an attempt to provide a 
more or less continuous and even support for all portions of the 
length of a cylinder regardless of any distorted form which it 
might have as a result of the drawing operation, glass horses 
are constructed with spring supported or yieldable saddles so 
that when a cylinder is taken down and laid upon the horse all 
of the saddles will be supported by their respective springs in 
contact or engagement with the under side of the cylinder. 


1,414,547. May 2, 1922. 


Apparatus for Feeding Glass to Molds. U. S. 1,414,561. 
May 2, 1922. Enoch T. Ferngren, of Washington, D. C., 
assignor to Hartford-Fairmont Company. 

This invention relates to 
apparatus for feeding 
molten glass from a fur- 
nace outlet to molds of dif- 
ferent capacities, the opera- 
tion preferably being of an 
intermittent order, but the 
feeding of the glass may 
also be continuous, being, 
however, variable in 
volume, so that the larger 
amount of glass will be 
fed out from the furnace 
outlet during each  suc- 
cessive registration of a 

receiving molding member therewith for the charging of the 
same with glass, and a lesser quantity of flow prevalent during 
the interval when the molds are being shifted into position for 
receiving their charges, 





Glass. U. S. 1,414,715. May 2, 1922. William Chittenden 
Taylor, of Corning, New York, assignor to Corning Glass 
Works, of Corning, N. Y. 

This invention has for its object to provide a glass having 
a strong cut-off for the ultra-violet, and containing cerium 
dioxide, but of a pleasing flesh tint in pieces of considerable 
thickness. 

The inventor claims he has found that this can be best 
accomplished by using a glass containing substantial quanti- 
ties of potash, the potash tending to reduce the yellow colora- 
tion due to cerium oxide when used in a soda glass, and by 
adding a small percentage of manganese dioxide. 

The following is a specific example of a glass batch falling 
within this invention: 

Per cent 
SiO. (silica) 
K,O (potash) 
Na.O (soda) 
CaO (lime) 
CeO, (cerium dioxide) 
MnO, (manganese dioxide) 








a SS Ww 
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Method of Treating and Working Glass. U. S. 1,415,824. 
May 9, 1922. Enoch Theodore Ferngren, of Beaver, Pa. 

The illustration shows .a view partly in section and partly 
J ; in elevation of an appa- 
wa ee ratus for controlling the fluid 
Sag So 4 movement of molten glass 

. and discloses on one side the 
relationship of the mechanism 
to the descending glass prac- 
tically at the moment of ob- 
taining and detaching the 
% mold charge therefrom, while 


at the other side is shown the 
Py 
44 
\ 


manner in which the glass is 
released from a preliminary 

Glass Baking Dish. U. S. 1,413,063. Apr. 18, 1922. George 
D. Sailer, of Jeannette, Pa., assignor to McKee Glass Co. 



























former and its ‘reception in 
the blank mold proper. 
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The object of this invention is to improve the construc- 
tion of glass baking-dishes in certain respects looking 
toward greater efficiency in baking, thereby obtaining better 
results in a shorter time and with less heat. 





Index of Patents for 1921 


The Index of Patents granted by the United States during 
1921 has been issued from the Government Printing Office 
at Washington, D. C. It contains 1296 pages, including an 
alphabetical index of patentees, an alphabetical list of inven- 
tions, designs and patentees of designs, trade marks and 
registrants of trade marks, labels and prints, and a list of 
disclaimers filed during the year. About 150 patents relating 
to glass, glass working and glass factory apparatus, most of 
which have been described in THe Gtass INbUstTRY, are in- 
dexed, as well as numerous other patents relating to bottle 
filling, capping and handling inventions, gas producers and 
other apparatus for the glass and allied industries. 














Glass Factory Equipment and Supplies 


THE GLASS INDUSTRY will be glad to publish descriptions of new and uscful devices, machinery and supplies of interest to the glass “ 
manufacturing trade. Most of the information printed in this department comes direct from the manufacturers of the products described. | ‘ 














Alarm and Recording Draft and Pressure 
Gauges 


The Frink Pyrometer Company, Lancaster, O., announces 
that it has repurchased the draft gauge business which was 
sold to the Chapman Engineering Company some two years 
ago. As good, perhaps better service than has ever before 
been given is promised by the Frink organization to its 
customers. A supply of instruments and parts will be carried 
so that orders can be filled promptly. 

There are still many glass factories which entrust to the 
care of untrained and sometimes careless furnace men and gas- 
makers the spending of thousands of dollars’ worth of fuel and 
the heating of millions of dollars’ worth of material, without 
providing them with suitable devices to guide them aright in 
their important work. It is obvious that a boiler fireman 
should have a steam gauge, and a water gauge, preferably 
with automatic regulation. It should be equally obvious that 
anyone charged with the more difficult task of converting 
fuel into gas and properly heating valuable material with it, 
should be provided with even better facilities to guide him 
intelligently in his more intricate and more important duties. 

To maintain proper conditions for combustion it is neces- 
sary to have a uniform supply of air and a uniform draft 
at the stack. But uniformity is impossible without the use 
of automatic regulating and recording instruments. To meet 
these conditions is the function of the Frink pressure and 
draft gauges. 

The Company is making two types of instruments, one a 
ringing type which gives an alarm when it is time to reverse 
the air and gas valves on the furnace; the other, a plain draft 
gauge which only shows the draft pressure and records the 
reverses on the chart. They also furnish a recording pressure 
gauge which is similar in construction to the draft gauge 
and can be connected up to the producer gas flue and indicates 
to the operator the gas pressure, at the same time giving a 
graphic record of the pressure at all times. 

In pamphlet “No, 10,” furnished by the Frink Company, 
it is pointed out that the Frink pressure gauge guides the 
furnace heater in the economic use of his gas by showing 


- him the pressure of his supply. It guides the gas maker in 


the proper and economic production of gas by showing him 
the pressure of his product. It makes a record of what the 
furnace heater has to contend with by way of irregular supply 
from the gas-house. It spurs the gas makers to their best 
efforts by making an accurate record of the uniformity of 
operation of the producers. It indicates by a slight change 


in the gas pressure every time a charge of coal is dropped 
on the fire. It answers with authority the long standing 


argument between the furnace-heater and the gas-maker as to 


who was to blame for a cold furnace, 
The Frink draft gauge shows the furnace heater how rapidly 
the spent gases are being withdrawn from the furnace, this 


in turn largely determines the pull that draws in the fresh air . 


to support combustion. A draft gauge is therefore a neces- 
sary guide to intelligent furnace regulation. It shows up at 
once any defect in the furnace that might affect the pressure. 
If the spent gas flues or checker work, or the ports become 
partially closed, or if cracks open in the brickwork it will be 
indicated by the draft gauge. Moreover, in a reversing furnace 
it will show at which end the obstruction or leakage occurs. 
It makes it possible to establish a standard of operation, and 
the first principle in efficiency is the establishing of right 
standards. 








Business Publications 





“The Gospel of Fresh Air.”—Issued by the Ohio Body & 
Blower Company, 9212 Detroit avenue, Cleveland, O., builders 
of Swartwout rotary ball bearing fans and wind and ventilat- 
ing systems for glass factories and other establishments, 
who state that it is an “authoritative treatise which gives a 
new insight into the possibilities of increasing production and 
lowering costs,” by providing the workers with a continuous 
supply of fresh, cool air. Copies of the publication may be 
obtained from the Company’s office. 





Words We Misspell in Business, by Frank H. Vizetelley, 
Litt. D., LL.D., author of “Essentials of English-Speech and 
Literature,” “A Deskbook of Errors in English,” and manag- 
ing editor of Funk & Wagnalls New Standard Dictionary. 
250 pp. New York: Funk & Wagnalls Company. Price $1.50 
net. 12 mo. cloth. 

This book is designed to afford those engaged in business, 
a quick and easy means of verifying the spelling of several 
thousand words commonly employed in business communica- 
tions, many of which are very frequently misspelled by care- 
less or indifferent writers. The work includes many terms 


collected by the author during a business career extending 
over a thirty year period. The correct forms of the words 
are given, the reader is warned against incorrect forms, which 
in many cases are indicated, and where two or more similar 
words are apt to cause confusion, the reader is shown the 
correct form to follow. 
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The Glass World and What It Is Doing . 
World-Wide News of the Industry Briefly Told 

















Society of Glass Technology Annual Meeting 


At the fifth annual meeting of the Society of Glass Tech- 
nology, held at Sheffield University, Sheffield, England, Prof. 
W. E. S. Turner was elected president for the year 1922-23, 
succeeding Dr. M. W. Travers, whose term had expired. F. G. 
Clarke was elected secretary; S. English, assistant secretary; 
Dr. C. J. Peddle, vice- 
president, and Joseph 
Connolly, general treas- 
urer. Wm. M. Clark, 
of the National Lamp 
Works of the General 
Electric Company, 
Cleveland, O., is Ameri- 
can treasurer. 

In his presidential 
address,* Prof, Turner, 
after outlining the plans 
of the Society for the 
current year, went into 
the history of glass- 
making in England, 
tracing the develop- 
ment from its earliest 
days beginning with the 
Roman invasion down 
to the present time, 
bringing out many in- 
teresting facts. Review- 
ing present conditions 
in the British Isles, 
Prof. Turner stated that 
he believed that by 
alterations of methods 
in some of the factories the productive capacity might even be 
made nearly 50 per cent greater than at present. It was signifi- 
cant that very great advances had been made in the rate of 
production since 1915. He knew of tank furnaces which had 
yielded 280 tons of glass per week at an expénditure of only 
160 tons of coal, including that used for annealing as well 
as for melting. This represented an enormous advance 
towards efficiency, and other factories were making great 
progress of a similar character. In regard to furnaces, only 
the fringe of development had yet been touched, although, 
to his own knowledge, there had been erected since the war 
no fewer than twenty-seven new recuperative pot-furnaces, 
containing 185 pots, six regenerative pot-furnaces containing 
forty-two pots, two other furnaces holding twelve pots, and 
five other pot-furnaces or working-furnaces in the flint-glass 
industry. Many pot arches had been erected; he had a note 
of twelve, but the number was much greater. For the pro- 
duction of glass in huge quantities in tank furnaces very 
great changes had been effected. He had a list of thirty- 
eight completely new tank furnaces in the period from 1915 
to date, mostly of large capacity. There had been fifty-two 
new modern lehrs or annealing furnaces erected, and sixteen 
Owens pot-furnaces for use with the Owens machine. Fur- 
ther,smodern producer plants had been widely adopted, and 
his record contained a list of between forty and fifty entirely 
modern producers, quite a number of these being of the 
mechanical type, with stirrers and agitators. 

Turning to machinery, any old-time glass manufacturer 
who departed this life prior to 1914 would be amazed at 
the revolution which was rapidly occurring. In the flint- 
glass industry alone some twenty-five highly productive ma- 
chines, either fully automatic or semi-automatic, had been 
introduced, In regard to the production of bottles, jars and 


*Reported in The Pottery Gazette and Glass Trade Review. 





PROF. W. E. S. TURNER 
President, Society of Glass Technology 


general containers, the advance was very great. There had 
been put into operation since 1915 no fewer than 92 semi- 
automatic machines of very great capacity, viz., the O'Neill, 
Miller, Lynch, Hartford-Fairmont, Graham, Daubenspeck, 
and Pyle, and some two dozen fully automatic machines of 
the Owens type. In the United Kingdom prior to the war 
there were about six Owens machines, and of the other types 
which he had mentioned none at all. 

The glass feeding machines for converting the semi-auto- 
matic into fully automatic machines had now been introduced 
into at least eighteen factories; these feeding devices were 
diversified in character, including the Brook, the Hartford- 
Fairmont, the Miller, O’Neill, Rankin, Daubenspeck, Pyle, 
Clegg, and Pitt, and one was glad to note that, although 
one owed practically all of these contrivances to America, 
British engineers were, at any rate, beginning to step in. 

Concluding, Prof. Turner said that when one had taken 
stock of the assets of the British glass manufacturers at the 
present time, it was impossible for the most melancholy- 
minded individual to sit down and refuse to believe that the 
industry had no longer any future in this country. Today the 
glass industry stood, it might be, as a half-grown boy, with 
many difficulties in front of it, with much to learn, but, at 
any rate, willing to take encouragement-—of which it needed 
a great deal—and if those connected with the industry who 
met together in the Society of Glass Technology would but 
sit down and consider the many advantages which they had 
secured for themselves during the past few years, and the 
opportunity that they still had of putting their house in fur- 
ther order, he felt that at least they might find room for 
encouragement. 





Since the first of the year the following residents of the 
United States have been elected to membership in the Society 
of Glass Technology: Howard Cornell Herger, analytical 
chemist, Pierce Glass Company, Buffalo, N. Y.; William 
Tibbits Honiss, B. S., mechanical engineer, Hartford-Fair- 
mont Company, Hartford, Conn.; Robert Malcolm, glass 
manufacturer, Chicago, Ill.; Charles Henry Modes, superin- 
tendent of furnace operation and glass-making, Illinois Glass 
Company, Alton, Ill.; Walter W. Oakley, engineer, Corning 
Glass Works, Corning, N. Y. The Society now has more 
than 100 members in the United States, about 500 in the 
British Isles and a scattered membership in numerous other 
countries. 





Strong Forces Combine to Obtain Lower 
Freight Rates on Packed-in-Glass Products 


Action of extreme importance to bottlers and packers in 
glass, affecting also the interests of all glass container manu- 
facturers, has been taken by the Glass Container Association 
of America, which has filed with the Interstate Commerce 
Commission a complaint in a suit against the Baltimore & 
Ohio Railroad Company and others, to compel a readjust- 
ment of freight rates on a more reasonable basis, on products 
packed in glass. 

A collateral movement has been made jointly by the 
National Food Packers’ Traffic Association, National Pre- 
servers and Fruit Products Association, H. J. Heinz Com- 
pany, Gorton-Pew Fisheries Company, Alart & McGuire 
Company (Charles F. Ross, receiver) and American Spice 
Trade Association, who also have filed a complaint in a suit 
against the Baltimore & Ohio Railroad, ect al., alleging unfair 
rates and demanding a readjustment. 

The complaint filed by the Glass Container Association, 
sets forth that the Association represents the great bulk of 
the container manufacturing trade, recites the objects and 
purposes of the Association, then goes on to allege that the 
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classification and ratings and the rates resulting from said 
classification and ratings on less than carload shipments of 
foods in glass in packages, applicable under the official classifi- 
cation, as set forth in the complaint, between points in Official 
Classification territory, are unjust and unreasonable and 
therefore are in violation of Section I of the Act to Regulate 
Commerce. And that by reason of the rate limitations upon 
the use of glass containers by the packers, corresponding 
limitations are placed upon the manufacturers of glass con- 
tainers in the sale of their containers to the packers and other 
users. 

Manufacturers of glass containers have developed improved 
processes for the manufacture of containers, adopted ma- 
chinery which produces bottles of uniform strength; estab- 
lished research laboratories, adopted automatic machinery for 
filling and capping, better methods for processing and pre- 
serving foods, improved sealing of containers; and, finally, 
have studied and developed progressively better packing for 
shipment. In this latter particular, the Association is and has 
been co-operating and desires to continue to co-operate fully 
with the railroads in obtaining the adoption throughout the 
packing industry of improved shipping methods for glass- 
packed goods, and, by reason of the improved methods that 
have already been adopted by the manufacturers of containers 
in their production and by the packers and bottlers in glass 
containers in their use and the highly satisfactory shipping 
experience resulting therefrom, the present rates and classifi- 
cations are declared to be unreasonable and unjust. That is, 
the defendants have kept all the benefits resulting from im- 
proved methods in manufacture and packing to themselves 
and have not shared them with the public as they should. 
The glass container used for any purpose as a shipping con- 
tainer, if properly packed, is not fragile and especially in the 
case of foods, so packed, shippers are entitled to lower 
freight rates thereon. 

Attacks on the practicability of the glass container as a 
container for shipment and its position as being in direct 
competition with other types of containers in use and ship- 
ment, calls for a complete and positive defense. This defense 
can be most thoroughly conducted in every contingency that 
might arise by the glass container manufacturers through the 
Glass Container Association. 


There are strong reasons connected with public policy and 
the general welfare and even the health of the American 
public that demand that the case of the glass container shall 
be thoroughly and completely heard and its users’ rights 
adjudicated in conformity with the principles of fairness and 
justice. 

Both cases in which complaints have been filed are being 
energetically prepared for prosecution. The full text of the com- 


plaints filed is given in the current issue of The Glass 
Container. 





National Merchandise Fair Plans Progressing 


Plans for the National Merchandise Fair which will be 
held in the Grand Central Palace and the 7lst Regiment 
Armory, New York, August 7 to 25, are now taking on the 
broad scope which was expected by the organizers of the 
project. It will be the first event of its kind ever held in 
this country. The managers state that space is being taken 
rapidly by manufacturers and wholesalers, including some of 
the best known firms in the country. They also report that 
thousands of buyers have asked for information regarding 
the fair, which indicates that there will be a large attendance. 


The National Merchandise Fair really is the extension of 
the department store idea to the field of wholesale buying. 
The Fair will do for retail stores what the department store 
has done for the consumer, In fact it will be a department 
store for retail stores, with the glass section conspicuous. 

European manufacturers were the first to realize the ad- 
vantages of such displays and the annual and semi-annual 
fairs in Leipzig, Prague, Lyons, Nice and scores of other 
cities abroad were prompted by economy. There is no 
reason why the American business man should not profit by 
the lessons taught by Europe’s experience. 


American Ceramic Society Summer Meeting 


The summer meeting of the American Ceramic Society is 
scheduled to begin Sunday, August 13, when the party will 
leave Rochester, N. Y., by boat for Montreal, arriving Mon- 
day the 14th, and remaining there until the next Wednesday 
morning, when the return trip, taking in the Ontario cities 
and towns of Ottawa, Verona, Kingston, Toronto, Hamilton, 
and Niagara Falls, will be made. Plants and mines of various 
kinds will be visited, including a glass factory at Montreal. 
The committee in charge of the trip includes L. H. Cole and 
Howells Frechett, Department of Mines, Ottawa, Canada; 
G. Percy Cole, Dominion Glass Co., Montreal, and R. F. 
Segsworth of Feldspars, Ltd., Toronto. 





The New Jersey State Ceramics Building 


At Rutgers College, New Brunswick, N. J., there was 
dedicated on June 13, the new state ceramics building, a beauti- 
ful structure 45 by 102 feet in size and costing about $125,000, 
of which amount the state furnished about four-fifths and 
private concerns and individuals the rest. The new building 
is generally conceded to provide the finest accommodations 
possessed by any ceramic school or ceramic research institu- 
tion in the country. Prof. George H. Brown is Director of 
Ceramics and in charge of the new building. A notable gather- 
ing of ceramists took place in connection with the dedication. 
The climax of the day was reached when Edward Orton, Jr., 
formerly of the Ohio State University was, with Thomas A. 
Edison, honored with the Rutgers College degree of Doctor 
of Science. 








Miscellaneous Items 





Second Orient Fair.—A great fair at which, among many 
other commodities, there will be exhibited many varieties of 
glassware, beads, porcelain, china, etc., will be held at Bratis- 
lava (formerly Pressburg), Czechoslovakia, July 9 to 16. At 
the last fair held in this city, which claims to have replaced 
Vienna as the gateway to the East, more than 1,450 exhibits, 
covering 22,000 square feet, attracted 200,000 visitors who, as 
stated by American representatives of the fair, Brodsky & 
Sovak, Inc., New York, purchased products totaling the value 
of 250,000,000 Czechoslovak crowns. 

Among other European fairs this year at which glass will 
be featured are the Third International Sample Fair at Liberec 
(Reichenberg), Czechoslovakia, August 12 to 20; Annual Ex- 
hibition of Ceramics and Glassware, Dresden, Germany, June 
15 to September 15; and the Second Sample Fair, Lublyana 
(Leibach), Yugoslavia, in August. Autumn Sample Fair, 
Prague; Autumn Fair, Leipzig, Germany. 


Illinois Glass Company, Alton, Ill., in a circular letter to 
all of its branches, calls attention to the probability of the 
coal strike causing a fuel shortage, cites the recent warning 
of the Interstate Commerce Commission regarding the likeli- 
hood of a car shortage early this fall, due to prospective heavy 
demands for moving cotton and grain, to the large number 
of cars out of repair and to the stimulation of traffic which 
will result from the reduced freight rates which took effect 
July 1, and points out the wisdom of replenishing stocks 
before shipping facilities become crippled. The Company 
states that it never was in a better position than now to fill 
orders promptly, “but next month things may be different.” 
Should a rail strike be added to the troubles of the industrial 
world the significance of that remark will become painfully 
apparent. 


Visit to England Postponed.—The Committee of the 
American Ceramic Society having charge of arrangements 
for the proposed trip to England on the invitation of the 
Society of Technology, decided early in June that owing to 
a variety of conditions it would be inopportune to make the 
trip this year and it was therefore postponed until next year. 
There is no abandonment of the trip but only a postpone- 
ment. As a matter of fact twelve persons had signed up 
but it was felt that by next year business conditions would 
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so improve that a much larger number of persons would be 
able to join the party. 

Specifications for Plate and Sheet Glass.—Conferences are 
being held from time to time at the Bureau of Standards, 
Washington, D. C., on the standardization of plate and sheet 
glass. A complete revision of the tentative specifications for 
window glass has been made and the work is progressing 
favorably but the Bureau will not be ready to publish particu- 
lars until definite agreements are made. Dr. S. W. Stratton, 
director of the Bureau, would be glad to have any persons 
particularly interested in this matter get in touch with the 
Bureau. 

Failure to Insure Employees is a Misdemeanor.—A decision 
of far reaching importance to the administration of the 
Workmen’s Compensation Law was recently made by the 
New York State Court of Appeals in the case of the People 
against Donnelly in which the State’s highest court holds 
that an employer who fails to protect his employees under 
the Compensation Act is criminally responsible. The decision 
is a reversal of the lower courts’ holding that failure to insure 
was not a misdemeanor. 

The diverse state requirements affecting the marking of 
milk bottles, and their capacities, was brought to the attention 
of the fifteenth annual conference on weights and measures, 
held recently at the Bureau of Standards, Washington, D. C., 
by Charles H. Ferris of the National Bottle Manufacturers’ 
Association. Mr. Ferris urged the necessity of having uniform 
serial numbers for manufacturers, and a standard mark t) 
indicate the filling point of the bottle. 

National Association of Cut Glass Manufacturers will hold 
their regular annual mid-summer meeting on July 11, 1922, 
at 10 A. M. in Room 129 of the Windsor Hotel in Montreal, 
Canada. The president, G. William Sell, states that a full 
attendance is earnestly desired as many matters of great 
importance will come before it. 

Serviceable surplus cars totaled 284,189 cars for the week 
ending June 8; 65,161 were box cars and 180,831 were coal 
cars. Compared with the week ending May 3], it is a reduc- 
tion of 21,009 cars, surplus box declining 4,553, and coal cars 
14,603, balance miscellaneous. 

Wage Conferences between representatives of the National 
Association of Manufacturers of Pressed and Blown Ware 
and of the American Flint Glass Workers’ Union covering ali 
branches of the trade are scheduled to take place at Atlantic 
City, N. J., beginning July 24 and continuing until August 8. 

The American Association of Flint and Lime Glass Manu- 
facturers will hold its annual meeting at Atlantic City, N. J., 
July 21 and 22. 

The Glass Bottle Blowers’ Association of United States 
and Canada will hold its annual convention on July 10, at 
Bellaire, O. 

The date of the Annual Convention of the National Asso- 
ciation of Window Glass Manufacturers was not settled at 
the recent meeting in Pittsburgh. The members are being 
asked by mail to express their wishes in the matter. 

Canadian Tariff Revisions —On May 25, 1922, the general 
customs tariff rate on glass milk bottles was reduced from 
32% per cent to 27% per cent, and the preferential rate from 
20 to 15 per cent. 

The Annual Convention of the American Flint Glass 
Workers begins at Fairmont, W. Va., on July 3. 

The National Exposition of Chemical Industries will be 
held in New York, September 11 to 16. 

The 1923 American Ceramic Society Annual Convention 
will be held at Pittsburgh, Pa., February 12 to 17, inclusive. 


Personal News 


’ 


A. B. Paxton, vice-president, and G. M. Vankirk of the 
Hazel-Atlas Glass Company, Wheeling, W. Va., sailed on 
the steamer Berengaria on June 20 for a business trip to 
Europe, which will include visits to England, France, Belgium, 
Italy and Germany. 

A. Clohosey, of the Westinghouse Lamp Company, Bloom- 
field, N. J., was recently elected president of the National 





Association of Purchasing Agents. E. A. Scheibe, of Bausch 
& Lomb Optical Company, Rochester, N. Y., is a member of 
the executive committee. 

Eli Winkler, president of the Isaac Winkler & Bro. Co., 
producers of soda ash, Cincinnati, O., with his family sailed 
from New York on June 24 for South America. Mr. Winkler 
cxpects to visit Sao Paulo, Buenos Aires, Rio de Janeiro, 
and other large cities in order to increase the company’s busi- 
ness in South America. 

A highly interesting interview with Michael J. Owens, 
inventor of the Owens automatic bottle machine, is described 
by Keene Sumner in the July issue of the American Magazine. 
With characteristic force, Mr. Owens recounts in a most 
interesting manner some of his early experiences, drawing 
many sage conclusions therefrom. 

Edward Orton, Jr., formerly of the Ohio State University, 
Columbus, O., pioneer ceramist, respected and held in affec- 
tionate regard throughout the industry, was recently honored 
by having the degrees of Doctor of Science conferred upon 
him by Rutgers College at New Brunswick, N. J. Dr. Orton 
is the first ceramic engineer in America to receive a degree. 

Joseph F. Keller, of the Keller Mechanical Engraving Com- 
pany, Brooklyn, N. Y., has been awarded by the Franklin 
Institute the Edward Longstreth Medal of Merit for In- 


vention, in recognition of his success in making substantial 
improvements in the art of mechanical die cutting by means 
of his automatic die cutting machine of the reproducing type. 
The Keller machine as adapted to the automatic cutting of 
glass molds was illustrated and described in the December, 
1921, issue of THe Grass INbustTRY. 





Joseph Neutzling, a pioneer in the glass manufacturing 
industry of Uniontown, Pa., and at one time owner of a glass 
plant now known as the Keystone Bottle Manufacturing Com- 
pany, died at his home at Clarksburg, W. Va., on June 14. 
Mr. Neutzling was born in Allegheny, Pa., and was 64 years 
of age. He is survived by Mrs. Neutzling and seven children. 








Verified News of Trade Activities 

The General Electric Company’s glass plant at Niles, O., 
has been closed down for an indefinite period. 

The Corning Glass Works, Corning, N. Y., are building a 
tank to serve their new type “F” bulb machine, recently 
developed. 

The Gill Glass Company, Inc., Francis D. Gill, president. 
Amber and Venango streets, Philadelphia, Pa., has let con- 
tracts for the erection of a two-story addition, 85 by 120 feet, 
at an estimated cost of about $42,000. 

The Owens Bottle Company, Clarksburg, W. Va., which 
has been shut down for several months, resumed operations 
on June 12 and when in full operation will give employment 
to about 250 men. 

The West Philadelphia Cut Glass Company, manufacturers 
of cut glass, 5920 Baltimore avenue, Philadelphia, Pa., has 
been incorporated with a capital of $100,000, by Samuel Ger- 
stenfeld, president, and Leon Gerstenfeld, secretary and 
treasurer. 

A Co-operative Glass Factory at Smethport, Pa., is the aim 
of a committee of citizens who desire to rehabilitate the 
bottle plant destroyed by fire several years ago. The plan is 
to interest thirty-six blowers, each to take up $500 worth of 
the company’s stock. 

The Paramount Glass Company, Star City, W. Va., has 
received materials for a new tank which will be installed 
during the summer. The new tank will afford continuous 
employment for additional workers when the plant resumes 
operations on July 15. 

Goldberg & Finkelstein, Inc., Philadelphia, Pa:—Applica- 
tion has been made to the State of Pennsylvania by John 
Goldberg, William Finkelstein and M. S. Levy for a charter 
under this style to manufacture, and distribute plate, window, 
skylight and ornamental glass and mirrors. 
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The Bohemian Glass Company, Inc., 17 West 42nd street, 
New York,, has increased its capital from $25,000 to $250,000. 
The company represents the largest consolidation of plate 
and mirror factories in Bohemia (Czecho-Slovakia) and spe- 
cializes.in 3/16 inch plate and mirror glass and % inch car 
glass, also windshield and other industrial glass. 


Buell, Scheib, Mueller, Incorporated, Columbia Bank 
building, Pittsburgh, Pa., is a new organization of consulting 
combustion engineers, which will specialize in fuel economy 
and conservation, and furnace design. The members of the 
company, W. C. Buell, Jr., Walter H. Scheib and Edward O. 
Mueller were until recently connected with the Geo. J. Hagan 
Company. 


Allegheny Plate Glass Company, Glassmere, Pa.—The pot 
manufacturing department was partly destroyed by fire on 
June 19th, with an estimated loss of about $40,000. The 
structure, which was a three-story brick building 50 by 100 
feet, will be rebuilt immediately. The fire, according to C. D. 
Keller, sales manager, will not in any way retard operations 
at the plant. 

Glass Companies Dissolve—FlFormal announcement was re- 
cently made by T. W. Camp, president of the Empire Glass 
Company, Shinglehouse, Pa., of the Camp Glass Company, 
Huntington, W. Va., and the Smethport Glass Company, 
Smethport, Pa., that these corporations having discontinued 
business as corporations have surrendered their charters and 
will be dissolved. 


C. I. Hall, sales engineer for the Automatic Machinery Com- 
pany, Terre Haute, Ind., sailed on June 24, for Buenos Aires, 
South America. Mr. Hall will install a large amount of con- 
veying and lehr loading equipment recently sold to Cristalerias 
Rigolleau of Buenos Aires, and will call on a number of 
other glass factories on the continent relative to this type 
of equipment. His visit will occupy several months. 

The C. F. Lutes Window Glass Company.—The blow room 
of this plant at Caney, Kans., was recently destroyed by fire 
with an estimated loss of $200,000, including machinery to- 
gether with 13,000 boxes of window glass. C. F. Lutes, 
president, states that it has not been decided definitely whether 
the plant will be rebuilt at Caney and that it may possibly 
be moved to some other point where cheaper fuel can be 
obtained. 


Mound City Glass Company, W. R. Showacre, manager, 
Lumberport, W. Va., report that they will commence the 
immediate erection of an addition to their plant to cost ap- 
proximately $40,000. The company will also install another 
tank in the fall, thereby doubling the capacity of the plant. 
A new etching shop was recently added and will consume 
quite a quantity of the plain ware manufactured by the 
company. 

The New Jersey Zinc Sales Company, San Francisco, Cal., 
has been organized for the sale of the various products of 
the New Jersey Zinc Company and the Mineral Point Zinc 
Company, including paint pigments and zine oxide for the 
glass trade. The new office is located in the Merchants’ Ex- 
change building. The company now has five sales offices, 
at New York, Chicago, Pittsburgh, Cleveland and San 
Francisco. 


The American Field Glass Service, Inc., 1215 Gallatin street, 
Washington, D. C., was recently incorporated in the State 
of Delaware with an authorized capital stock of 2,000 shares 
without nominal or par value. The business of the corpora- 
tion will be the manufacture and distribution of a coin- 
controlled or nickel-in-the-slot field glass device for the use 
of hotels, steamboats, mountain resorts, watering places, golf 
courses, race tracks, bathing beaches and scenic points. 


The Miller Glass Engineering Company and William J. 
Miller, Swissvale, Pa., report the following sales and installa- 
tions: United States Glass Company, Gas City, Ind., addi- 
tional feeders for use with Miller presses; the Glass Casket 
Corporation, Altoona, Pa., two additional sets of 6 ft., 3 in. 
molds for burial caskets, weighing about 20,000 Ibs. per set: 
Tokunaga Glass Manufacturing Company, 2 Chome Yoriki- 
machi Kitaku, Osaka, Japan, standard Model F. automatic 
machines for wide mouth glassware; Eagle Manufacturing 


Company, Wellsburg, W. Va., feeders; Peerless Glass Com- 
pany, Ravenswood, N. Y., four additional feeders, making 
ten at this plant; Carr-Lowrey Glass Company, Baltimore, 
Md., feeders. 

Pennsylvania Glass Sand Company Increases Capacity.— 
William J. Woods, assistant general manager of the Penn- 
sylvania Glass Sand Company, Lewiston, Pa., with glass sand 
plants at various points in West Virginia, Pennsylvania, 
Maryland, and Virginia, announces that the work of rebuild- 
ing the part of the Hancock, Md., plant recently damaged 
by fire has been started. Plans have been completed 
and machinery ordered for doubling the capacity of the plant. 
The addition will be built entirely of concrete and steel and 
will be absolutely fire-proof. The company’s new sand plant 
at Kermit, Va., which was illustrated in THe GLass INDUSTRY 
last December, has been kept so busy filling orders that 
work has been begun on the construction of an entirely new 
complete unit which will double the company’s capacity at 
this point. 





Inquiries Received 
For further information address THe GLAss INDUSTRY. 





76.—I am anxious to receive quotations on molded glass 
discs of 5%4 inch diameter, 1/16 inch thick, also 51%4 by \% inch 
thick, prices to be quoted in 10,000 lots in the following 
executions: First, as clear glass; second, with the whole sur- 
face sandblasted one side only; third, partly sandblasted on 
one side and partly clear. Would you kindly forward this 
inquiry to glass manufacturers who are in this line? Could 
you advise me what concern could color part of these discs 
leaving remaining part clear as shown on sketch enclosed? 

77—We are in the market for field glasses of the Galileo 
type, 24 ligne or larger, for use in our “nickel-in-the-slot” 
device. Must be capable of withstanding rough treatment. 

78—We are interested in an automatic press for making 
glass furniture knobs. 

79—Where can we get machinery for making tin tops for 
jelly glasses and fruit jars? 











Stock Quotations 


(Reported by Moore, Leonard & Lynch, Frick Building, Pittsburgh, Pa.) 





PittsBuRGH StocK EXCHANGE, June 24, 1922 


Bid Asked Last 

American Window Glass Machine, com.... 81% 814 

American Window Glass Machine, pfd..... .. os 914 
American Window Glass Preferred........ ie i 103 
gy gg a er bal Be 175 
Bee Pe go ic ch naies ale as wah aees ation re 55 54 

Constantly increasing activity is becoming noticeable 


throughout the glass industry. Operations at the plants of 
the leading glass producers are running at a rate that indicates 
substantial earning ability for the current year. In some 
quarters a gradual falling off in business was anticipated dur- 
ing the early summer months, but contrary to these expecta- 
tions, orders are showing an increasing tendency. 

During the month Pittsburgh Plate declared its regular 
quarterly 2% dividend, and American Window Glass Machine 
its regular 144% on common, and 13% on preferred. 


WHEELING Stock EXCHANGE, June 24, 1922 
Bid Asked Last 


ET oe, dy Sat aes pase he ae 160 165 165 
MET SEMIN oo okt bes} <tr dwrotndienaas 86 90 86 
en rer Sony SN 116 = 118 
EO rf er Nr 100 ue 145 


On the Wheeling Stock Exchange the only issue showing 
any’ substantial activity during the past month was Hazel- 
Atlas. This company is running at practically capacity, and 
orders are understood to be coming in at a satisfactory rate. 


Imperial recently declared its regular quarterly dividend 
of 14%. 
ToLtepo Stock ExcHANGE, June 24, 1922 
Bid Asked Last 
Owens Bottle Machine, common .......... 35 36 35 
Owens Bottle Machine, preferred ........ - i 105 
Libbey Owens Sheet Glass, common ...... 132 142 135 


Libbey Owens Sheet Glass, preferred.... 103 A 104 
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Current Prices of Glass-Making Materials eas Carlots Less Carlots 
From quotations furnished by various manufacturers and dealers — CERO) ....cceen snes ll 08% 0854 
June 26, 1922 Hydrated (in 50 Ib. paper sacks) 

(Ca(OH),). .... bickae tie iin 
. Carlots Less Carlots Burnt, ground, in bulk (CaO) .ton 
Aluminum hydrate (Al (OH)s)..1b. 05% 06 Burnt, ground, in paper sacks.ton 
Aluminum oxide (AI,O,) . ¥ ¥ Burnt, ground in 280 Ib. bbls. 
Antimony oxide (Sb.O,;) . .07-.08 08 per bbl. 
Arsenic trioxide (dense Manganese 85% (MnO.) 
white), 99% (As.O,;) ; 07-0734 & Nickel oxide, black (Ni,O;) for 
3arium carbonate (BaCQ,).... 60.00-65.00 70.00 nickle content : ‘a 50 
Barium hydrate (Ba(OH),)....1b. 05% Nickel monoxide, green (NiO) 
Bone ash ~  — 0514-.0534 i for nickel content . = 43 
Borax (Na,B.O,; 10H,O) - 0534-06 ae Potassium carbonate 
Borax, fused, any Calcined 90% (K.CO,) ‘ ; 07 

mesh (Na,B.O;) ‘ 19 } Hydrated 90% (KOH) : 08 
Boric acid, fused (B,O,) . 35 : Potassium nitrate (KNO,) : y 07% 
Cadmium Sulphide, red (CdS)..Ib. 20 : Powdered blue ’ + 24-26 
Cadmium Sulphide, orange . YS i Powdered blue (std. formula) ..1b. “ 38 
Cadmium Sulphide, yellow Salt cake, glassmakers, f. o. b. 

(CdS) " is ; works (Na.SO,) 21: 28.00-30.00 
Cobalt oxide, in bbls. (Co.O,)...1b. a ye Selenium (Se) " St 1.95-2.25 
Cobalt oxide, in 10 Ib. tins Soda ash, 58% dense, 48% basis 

(Co,Os) a y | Bulk (Na,CO;) ’ 22 1.32% 
Copper oxide, re 16% 17-2 Bulk, on contract (Na,CO;) 

Copper oxide, black (CuO) . ; . 100 Ib. 173 “f 
Copper oxide, black prep’d P Sodium nitrate, refined (NaNO,) .|b.. : 0434 

(CuO) , wi F Sodium selenite (Na.SeO:) ’ Hs 2.35-3.00 

Cryolite (Na,AlFs) ‘ re 091% Sodium Fluosilicate (Na,SiF,)... 
Feldspar, 100 mesh 15.00 Ed Sulphur (S) (flowers)—in bbls. per 
Fluorspar, powdered white, 100 Ib. ; 3.65 -3.90 

90% (CaF,) 35.00 i Sulphur (flowers) Bags per 100 Ib. 3.00 3.30 -3.55 
Fiuorspar, powdered white, Sulphur (S) (flour, heavy), in bbls. 

90% (CaF,) 33.00 38.00 per 100 lb. 2.50 2.80 -3.05 
Hydrofluoric acid ; ; 14 “ Uranium oxide—100 Ib. lots 
Kaolin 17.00 25.00 (UO;) - 2.10 2.25 
Lead oxide (red lead) (Pb;Q.)..1b. .09 09% Zinc oxide (ZnO) ; PS .0734-.11 








Monthly Summary of United States Foreign Commerce in Glass 
Corrected to May 24, 1922 
IMPORTS 


——-———————- - April ——-—__-—_—__,_  -——————Ten-Months Ending April——————_, 
1921 1922 1921 1922 
Quantity Value Quantity Value Quantity Value Quantity Value 
Glass and glassware: 
Bottles, vials, ¢ arboys, etc., plain, empty or filled 
i lut. 885 253 5,4: $24,534 7,065,242 $313,796 7,289,310 $289,171 
Bottles, decanters. and. other glassware, 
ornamented n R 161,405 1,354,909 1,358,814 
Optical instruments, including lenses and specta- 
cles . eae ,287 111,173 ,787 869,510 
Sheet and plz ate "gla: ass— 
Cylinder, crown and common window glass, 
unpolished Ibs. dut ,436,5 5,08 4,464.657 252,283 y ‘ 40,071,561 2,025,538 
Plate glass, cast, polishec, unsilvered, sq. ft. dut. " 3.673 409,693 183,548 3, 62 ; 3,636,347 1,856,539 
Plates or disks, rough cut, for — pur- 
poses lbs. f ,562 : 7,3 9,960 ’ 212,894 
All other " 168,565 257,305 224, 2,107,547 


$931,320 vas $1,000,208 Tae $8,720,013 


EXPORTS 
Glass and glass products (total) »217,238 : $7,152,419 














Plate and window glass— 
Window glass, common x, 50 sq. ft.... A 5 . , 5 333,086 2,353,945 122,544 





Exported to— 

Canada q : 141,838 919,713 
Mexico i . 2,593 33, 276,756 
Cuba 5 5 +962 t 239,666 
Argentina 140,020 

i 120,067 

51,773 

Uruguay 87,616 
China 38,429 
Japan 
Australia 
New Zealand 944 1 125 
ee SIN, 0 2:00 bas Kddengacuse tse eess 5,705 1,404 563 41,553 3 38,219 


Plate glass, unsilvered, sq. 230, $107 7299 277,381 $118,179 2,794,945 5 1,966,627 $902,743 
Wire glass, sq. vast 3,251 2,100 286,870 
Other window and plate glass, n. e. s s. 97,411 13,413 2564,205 
Glass containers (bottles, vials and jars)........ Ibs. 373, 2,953,208 173.335 
Table glassware, plain " 892,347 103,902 
Table and other Bon neh cut or engraved s. 68,198 19,419 : 110, 529 
Glassware for lighting— 
amp chimneys and lantern globes........... Ibs. 94,173 21,230 2421,312 129 883 
Globes and shades for lighting fixtures s 165,507 42,110 2452,154 2131,052 
Lamps and other illuminating devices, chiefly of 
glass Ibs 118,606 38,181 £434,821 2163, 427 
Chemical glassware 5. J 16.143 14.379 
Flectrical glassware, except for lighting ’ 143,284 9,791 
Ce ee. BW Bins sodas cevaveccé*eseaes Ibs. 688,158 1,596,548 146,054 3,110, 696 


*Jan. 1 to April 30, 1922. 











